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S</iid-Stati‘  X-Rav  .Kiiiplificr.  \-ra\s  excite  a  local  area  of  photoconductor 
increasing  its  conductivity.  Current  then  flows  tlirough  corrcs|X)nding 
area  of  phosphor  causing  emission  of  light.  See  p  H4 . COVF.R 
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TYPICAL  INSULATION  RESISTANCE 


NEW! 

HIGH-TEMPERATURE 

FABMIKA* 

-  CAPACITORS 


standard  ratings  for  260**C 
up  to  31(y*C  In  special  designs 


e  Radiation  resistance  is  another  outstanding  char> 
acteristic  of  FABMIKA  Capacitors.  They  have  been 
application  tested  in  reactors  under  high  dosage  rates 
without  harmful  loss  of  capacitance. 

•  Another  important  application  is  400  cycle  a-c 
power  supplies  where  their  low  dissipation  factor 
results  in  small  capacitors  with  minimum  rise  in  tern* 
perature  under  operating  conditions. 

•  Miniature,  high-reliability  pulse  forming  networks 
are  still  another  well  tested  application. 

•  FABMIKA  Capacitors  are  available  in  four  con* 
structrons:  uncased  (up  to  200°C),  uncased  and 
clamped  (up  to  260°C),  cast  epoxy  housing  (up  to 
200°C),  and  drawn  metal  case  (up  to  260°C  standard 
and  310°C  special). 

•  For  complete  specifications,  write  for  Engineering 
Bulletins  to  the  Technical  Literature  Section,  Sprague 
Electric  Co.,  35  Marshall  St.,  North  Adams,  Mass. 


Sprague’s  new  FABMIKA  Capacitors  can  really  handle 
the  HOT  ones!  .  .  .  jet  ignition,  missile  controls, 
atomic  reactors  . . .  any  high  voltage  d-c  power  supply 
where  high  temperature,  small  size,  and  light  weight 
are  important  .  .  .  especially  where  components  are 
immersed  in  a  dielectric  fluid. 

e  Sprague’s  new  FABMIKA  Capacitors  rely  on  a 
specially  processed  dielectric  for  their  heat  resistant 
properties.  Developed  through  three  years  of  research 
and  manufacturing,  this  dielectric  consists  of  silicone- 
bonded  mica  paper  which  can  function  effectively  in 
temperatures  up  to  260°C  and,  in  special  designs,  up 
to  3l0'’C.  There’s  a  choice  of  four  standard  tempera¬ 
ture  ranges:  from  —5  5°C  to  -|- 1 2  5“C,  -f-  165®C,  -f  200°C, 
and  +260°C. 


Maximum  Dissipation  Factor:  .15%  at  400  cy.  25*C 


the  mark  of  reliability 


CAPACITORS  •  RESISTORS  •  MAGNETIC  COMPONENTS  •  TRANSISTORS  •  INTERFERENCE 
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Th«  bip  noiii*  In  small  fublng 


NORRISTOWN,  PA. 


Johnson  &  Hoffman  Mfg.  Corp^  Minoola,  N.Y.— on  offllioted  compony  making  precision  metal 
stampings  and  deep-drawn  ports,  such  os  those  used  in  the  electron  guns  that  go  with  this  new  cathode. 

4  CIRCLE  2  READERS  SERVict  CARD  September  12,  ? 958  —  ELECTRONICS  engineering  issue 


NOW. ..COOLER  TV! 

N»w  miniature  cathode  for  picture  tubes  cuts  heat  in  half 

A  TV  picture  tube  doesn’t  need  a  big,  hot  cathode.  Superior’s  new 
miniature  cathode  provides  just  as  much  usable  emission  with  only 
half  the  heat.  So  the  TV  set  can  run  degrees  cooler. 

What’s  more,  the  miniature  cathode  needs  less  space.  This  means 
the  electron  gun  can  be  smaller  . . .  the  tube’s  neck  narrower  and 
shorter  ...  the  cabinet  smaller  and  lighter. 


Practical  consumer  benefits  like  these  result  from  the  superior  per¬ 
formance  characteristics  of  electron  tubes  with  Superior  cathodes  . . . 
made  constantly  better  by  research.  For  information  on  Superior 
cathodes,  write  for  a  copy  of  Catalog  Section  51,  Superior  Tube 
Company,  2500  Germantown  Ave.,  Norristown,  Pa. 


Now  mlnlatwra  di»<  catheda.  Compared  tide  by  dde 
with  standard  size  cathode.  Superior's  precision  construction 
and  fine  materials  insure  uniformly  excellent  performorKe. 


FAST  RESPONSE  — LOW  DISTORTION 


This  new  Sorensen  o-c  regwlntor 

•  cuts  line  transients  18  db  or  more  in  less  than  a  cycle! 

•  holds  line  distortion  to  less  than  0.35%! 

•  regulates  to  _0.25%  (combined  line  and  load)! 


The  new  Sorensen  Model  FRLD-750  is  ideal  for 
powering  null-testers,  meter-calibrators,  computer 
circuits  and  other  critical  equipment  sensitive  to 
p«)wer-supply-waveform  distortion  or  line  transients. 

Can  be  used  in  multiples  to  re^rulate  multi-phase 
power. 

Prevents  false  trijrtrering  in  critical  pulse  circuits. 

Fits  standard  19"  rela.v  rack,  or  available  in  cabinet 
model ;  either  can  easily  be  converted  to  other  by  user. 
Finish  can  be  supplied  to  match  your  other  equipment. 

Ask  your  authorized  Sorensen  representative  for 
complete  technical  details  or  w’rite  us  at  the  address 
below. 


SORENSEN  &  COMPANY,  INC. 

Richard*  Awanua,  South  NorwaHi,  Connacticut 


In  Europe,  contact  Sorantan  Ard.ag.  Eichstr.itta  29.  Zurich.  Switzerland,  for  .all  products  including  50  cycle. 
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availabSo  in  commercial  and  military  types, 
many  having  MIL  approval 
or  custom  built  to  your  exact 
requirements 

Raytheon  Cathode  Ray  Tubes  meet  the  highest 
standards  of  quality  and  jjerformance.  They  must 
pass  the  most  extreme  and  rigid  quality  control  tests 
known  to  the  industry. 


ll^w^fltill^  appfisiiti'nn»  aiat  Mine 
typea  indudet 

rate  hidlcitar*  (5AHP7A,  7ABP7A,  10UP14A.^^§ 
12ABP7A,  16ADP7) 
niMttort  (10SP4) 

oseMascsm  (31.T1. 5ADP7)^  4  ^ 

flytag  spat  seaoMrt  (5AKP24,  &AUP24, 

5BNP16,  5WP15,  5ZP16) 

tadMtrid  Mil  aNRary  MmMw  (17AVP7.  21FP7A) 


Design  features  available  for  your  specific  needs  include. 


round  or  rectangular  faces  high  resolution  guns 

optical  glass  faces  screen  persistences  for 

^  ^  visual  or  photographic  use 

standard  or  narrow  necks 

transparent  screens 

metal  shells  . .  .  . 

high  altitude  anti-corona 

single  or  multi-guns  connectors 


INDUSTRIAL  TUBE  DIVISION 


Naw4«n,  Mats.t . 55  Chapel  St,  Bigelow  4-7500 

Naw  Tarkt . 589  Fifth  Ave.,  Flaia  9-3900 

9501  Grand  Ave.,  Franklin  Park,  NAtional  5-6130 
Lm  ANsafaei  5336  Santa  Monica  Blvd.,  NOrmondy  5-4221 


Reliable  Miniatvre  and  Submiraalure  Tubes  •  Filamentary  Tubes 
VS  Tubes  •  Rectifiers  •  Thyratrons  •  Cathode  Roy  Tubes 
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1A\0  ELKC  IRONIC  DEVICES  EOR  CARS 
were  announced  last  week  by  the  Chnsler  Corp. 
and  will  be  offered  on  all  of  its  1959  models. 
First  is  an  electronically-actuated  self-dimming 
inside  rear  view  mirror  which  “flips”  to  divert 
glare  from  the  driver’s  eyes  when  bright  oncom¬ 
ing  light  strikes  a  photoelectric  cell.  Second  is 
an  automatic  headlight-dimming  device  about 
half  the  size  of  a  cigar  which  reacts  to  headlights 
of  an  approaching  car,  or  the  tail  lights  of  a  car 
in  front,  by  controlling  high  and  low-beam 
headlights. 


NEW  CLASS  OF  CERAMIC-ITPE  IHERMO 
ELECI  RIC  materials  that  can  convert  the  heat 
of  a  burning  fuel,  or  other  high-temperature 
source  of  heat,  directly  into  electricity,  is  re¬ 
ported  by  W'estinghousc  Research  Laboratories. 
The  new  materials  are  nonconductors  of  elec¬ 
tricity.  Says  Westinghousc  research  director 
Clarence  Zener:  “As  far  as  we  know,  our 
ccramic-typc  materials  arc  the  first  solid-state 
thermoelectric  substances  to  operate  with  what 
we  consider  arc  promising  efficiencies  at  tem¬ 
peratures  of  2.000  to  5,000  degrees  ^’ahrenhcit.” 


S  I  USE  OF  CIVIL  AND  MILI I  ARY 
RADAR  in  air  traffic  control  will  be  undertaken 
this  fall  by  the  Civil  .-Xcronautics  .\dministration 
and  the  USAP’  Air  Defense  Command.  So  far 
there  arc  plans  to  use  jointly  51  new  high-power. 
long-range  radars,  with  additional  joint  use 
facilities  exjx'ctcd  tc  come  later.  C.\.\  says  the 
program  will  avoid  “serious  radar  interference 
problems.”  improses  coordination  in  the  mis¬ 
sions  of  the  two  agencies,  and  will  sase  millions 
of  dollars  in  equipment,  installation  and  main¬ 
tenance.  New  microwave  links  and  air  traffic 
control  radar  displays  will  provide  civil  traffic 
control  centers  with  radar  data  from  .\ir  Force 
facilities  and  vice  \crsa. 


K;^  SCIEN'HSIS  of  the  U.  S.  and  the  Soviet 
Union  appear  to  be  neck-and-neck  in  the  race 
to  gather  data  on  solar  radiation.  IX'spitc  the 
onc-and-a-half  ton  weight  of  Sputnik  Ill, 
launched  May  15,  the  imjjortant  instrumenta¬ 
tion  it  contains  for  the  measurement  of  the 
ejection  of  elementars-  particles  from  the  sun 
scans  to  be  similar  in  nature  to  the  package 
aboard  58-p)ound  P'xplorcr  I\\  launched  |ulv  26 
(Elfciromcs  p  7,  .\ug.  29).  Newly  translated 
description  of  Soviet  instrumentation  reports  a 
fluorescent  indicator  which  glows  under  the 
influence  of  cosmic  particles;  light  emission  is 
recorded  by  photoelectric  cells  and  signals  can 
be  amplified,  stored  and  telemetered. 


L0*t  Y#or 
/  OQO 

248  <1  2 


RADIO 


FIGURES  OF  THE  WEEK 


FIGURES  OF  THE  YEAR 


Totals  for  first  six  months 


19S8  19S7  Percent  Change 

190,406,000  221,175,000  —13.9 

18,452,324  11,199,000  -1-64.5 

3,689,587  4,814,659  —23.4 

2,167,930  2,722,139  —20.4 

4,961,293  7,187,294  —31.0 

2,177,652  2,810,403  —22.5 


RECEIVER  PRODUCTION 

(Swree:  EIA)  Aug 

Television  sets,  total  . 

Radio  sets,  total  . 

Avto  sets  . 


Receiving  tube  sales  ... 
Transistor  production  .. 
Cathode-ray  tube  sales  . 
Televisio.i  set  production 
Radio  set  production  , . . 
TV  set  saies  . 

Radio  set  sales 
(excl.  auto)  . 


STOCK  PRICE  AVERAGES 

(Source:  Standard  &  Poor's)  Aug.  27,  '58 

Radio-tv  &  electronics  .  53.29 

Radio  broadcasters .  67.44 
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Argonaut  and  General  Dynainies’ 
TRIGA  in  the  U.S.  government 
exhibit.  Atomics  International  and 
Aerojet-General  low  power  models 
in  the  commercial  pavilion. 

Also  shown  by  the  U.S.  and 
other  countries  were  numerous  re¬ 
actor  models  and  a  reactor  demon¬ 
strator,  built  by  Leeds  &  Northrup. 
The  demonstrator  had  the  full  con¬ 
trol  panel  of  a  power-producing 
reactor,  with  a  computer  substitut¬ 
ing  for  the  reactor  core. 

'lire  commercial  pavilion  con¬ 
tained  327  exhibits  staged  by  firms 
and  organizations  from  1 3  coun¬ 
tries.  Of  the  52  United  States 
exhibitors,  1 3  were  electronics  firms 
showing  such  varied  products  as 
scintillation  counters,  reactor  con¬ 
trol  systems,  reactor  simulators, 
millimicrosecond  instrumen  ta  tion 
and  accelerators. 

After  the  conference  packs  up 
today,  many  of  the  instrumentation 
specialists  attending  are  expected 
to  move  on  to  Paris.  The  first  Inter¬ 
national  Symposium  on  Nuclear 
Klcctronics  will  be  sponsored  there 
next  week  by  France’s  Society  of 
Radioclectricians. 


Full  control  panel  of  a  power  reactor  went  to  Geneva  for  the. 


Biggest  Atomic  Conference 

UN's  peaceful  atom  session  told  r-f  fields  produce 
more  stable  plasmas  for  fusion 


For  the  past  two  w'ecks,  an  esti¬ 
mated  1,800  scientists  and  engi¬ 
neers  have  been  attending  the  big¬ 
gest  confab  to  date  on  atomic 
research,  application  and  instru¬ 
mentation:  the  second  United 
Nations  International  Conference 
on  the  Peaceful  Uses  of  Atomic 
Energy  in  Geneva. 

Progress,  through  electronics, 
was  the  theme  running  through  a 
number  of  the  2,300  papers  pre¬ 
sented  at  the  conference.  Cited 
were  improved  reactor  design  and 
control  techniques  made  possible 
by  computers,  advances  in  high- 
energy  physics  due  to  new  particle 
accelerators,  increasing  use  of 
radioisotope  tracers  in  medicine  and 
industry.  The  last  trend  gives  a 
boost  to  radiation  detection  and 
measuring  equipment. 

The  United  States  bore  down 


heavily  on  thermonuclear  fusion 
research,  in  which  electronics  has 
a  key  role.  About  half  of  the  40,- 
000-sq-ft  U.S.  exhibit  was  used 
to  show  nine  of  the  experimental 
fusion  machines  operating  at  AEC 
laboratories.  Nearly  100  conference 
papers  dealt  with  fusion.  The  U.S. 
declassified  all  its  fusion  reactor 
work  in  time  for  the  conference. 

A  report  from  Argonne  National 
Laboratory  indicates  that  plasmas 
(the  basic  fusion  fuel)  created  and 
confined  by  radio-frequenev  fields 
arc  more  stable  than  those  pro¬ 
duced  by  the  direct-current  mag¬ 
netic  pinch  methods.  Frequencies 
abose  5  me  are  used. 

One  of  the  phenomena  being 
investigated  is  the  formation  in  the 
plasmas  of  symmetrically  shaped 
luminous  bodies.  ITic  regular  shape 
of  the  bodies  may  provide  some 
much-needed  answers  to  fusion 
control. 

Another  report  described  elec¬ 
tronically  controlled  robrrt  manip¬ 
ulators  for  hot-lab  work.  I’he 
robot,  shown  at  the  exhibit,  has 
stereoscopic  television  for  remote 
viewing  and  requires  a  half-ton  of 
clccfronic  gear. 

Among  new  safety  dc\  ices  shown 
was  an  im prosed  version  of  the  Los 
Alamos  walk-in  whole-bt)dy  radia¬ 
tion  counter.  Six  16-in.  new  multi¬ 
plier  phototubes  and  transistor 
circuits  permit  a  reduction  in  cost 
and  power  consumption. 

h’our  operating  research  and 
training  reactors  were  shown  with 
their  instrumentation:  Argonne’s 


Standards  Set 
For  Color  Tv 

Brightness  standards  for  color  tv 
tubes  are  now  available  from  the 
National  Bc'eau  of  Standards. 

Each  set  consists  of  three  stand¬ 
ards — red,  green  and  blue,  and  a 
calibrated  500-w  projection  lamp. 
Hie  glass  standards  closely  match 
the  three  tube  phosphors  which  act 
together  to  produce  various  colors 
in  the  image. 

Tlic  standards  arc  used  to  cali¬ 
brate  instruments  for  measuring 
color  and  brightness  of  tv  tube  out¬ 
put.  To  match  the  spectral  energies 
of  the  phosphors  as  closely  as  pos¬ 
sible.  a  light  bluc-grecn  gkiss  and  a 
dark  blue  glass  arc  combined  as 
filters  for  the  blue  standard.  A 
sextant  green  glass  is  used  for  the 
green  standard,  and  a  traffic-red 
glass  combined  with  a  blue-green 
glass  for  the  red  standard. 

Each  of  these  is  fitted  with  an 
opal  glass  that  diffuses  light  from 
the  calibrated  500-w  lamp. 

(Contitiiied  on  p  12) 


Growing  Gems 


Strain-free  sapphires  are  formed  in 
high-pressure  reactor  from  aqueous 
solution  of  aluminum  oxide  at  Bell 
Labs.  Sapphires  are  used  in  infra¬ 
red  systems.  Same  method  yields 
rubies  for  masers 
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CHEMICAL 

DIVISION 


FOR  INDICATION  OF  O,  OR 

A^NOXO®  INDICATOR  .  .  .  measures  traces  of  molecular 
oxygen  in  other  gases — from  1  to  10  parts  per  million, 
and  from  1  to  100  PPM.  High  sensitivity  and  rapid  speed  of 
response  enable  it  to  be  used  for  laboratory  investigation  artd 
production  quality  control.  SUPER-SENSITIVE  DEOXO® 
INDICATOR  .  .  .  measures  oxygen  or  hydrogen  present  as 
impurities  in  other  gases — from  2  to  200  parts  per  million 
oxygen  and  4  to  400  parts  per  million  hydrogen.  Dual  range 
permits  measurement  up  to  .25%  oxygen  or  .50%  hydrogen. 
Chemical  Division,  113  Astor  Street,  Newark  2,  N.  J. 

CIRCLE  100  READERS  SERVICE  CARD 


VA-; 


BAKER 

PLATINUM 

DIVISION 


FOR  VACUUM  TUBE  GRIDS 

PLATINUM  CLAD  TUNGSTEN  WIRE  .  .  .  Because  of  its 
superior  physical  properties  at  elevated  temperatures, 
tungsten  provides  the  more  rigid,  refractory  core  material 
required  by  high  power  tubes;  it  also  exhibits  lower 
interaction  with  platinum.  Platinum  clad  tungsten  is  readily 
hot  stretched  to  take  a  permanent  setting 
and  lends  itself  to  fabrication  into  grids  employing 
conventional  fixtures  and  spot  welding  procedures. 

Available  in  diameters  from  .001'  ond  up. 

Baker  PlatinOm  Division,  113  Astor  Street,  Newark,  N.  J. 

CIRCLE  101  READERS  SERVICE  CARD 


Ky'T^ 


CHEMICAL 

DIVISION 


24K  GOLD  IMMERSION  SOLUTION 

ATOMEX  ®  .  .  .  For  depositing  a  thin  layer  of  24  Karat  Cold  by 
means  of  a  simple  bath.  Such  items  as  clock  assemblies  and 
metallized  plastics  receive  a  dense,  uniform  deposit  of  gold. 
Printed  circuits  protected  in  this  manner  retain  their  solderability 
for  12  to  18  months  under  ordinary  storage  conditions. 

More  permanent  than  electroplating  of  comparable  thickness, 
yet  much  simpler  and  cheaper.  Expensive  analytical  control 
is  unnecessary. 

Chemical  Division,  113  Astor  Street,  Newark  2,  N.  J. 

CIRCLE  102  READERS  SERVICE  CARD 
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Do  You  Hove  Critical 

Filter  Problems? 


SANGAMO 
MAY  HAVE  THE 
ANSWER  TO  YOUR 
PROBLEM 


Sangamo  Electric  Company  has  bean  designing  and  building  specialty 
filters  since  1 927.  These  filters  have  been  used  in  a  wide  variety  of  metering, 
telephone  and  military  equipment  produced  by  Sangamo,  and  by  a  limited 
group  of  electrical  and  electronic  manufacturers.  Sangama's  thirty  years  of 
filter  design  and  manufacturing  experience  is  now  available  to  the  industry. 


universal  wound  coils  arc  enclosed  in 
powdered  iron  cups  with  moveable  slujp 
for  precise  adjustment  of  the  response 
and  the  phase  shift.  These  inductors 
manufactured  by  Sangamo  have  uniform 
distributed  capacity  and  Q.  The  cup-en¬ 
closed  inductance  coils  are  in  turn  housed 
in  a  die-cast  aluminum  enclosure.  This 
housing  lends  physical  rigidity  to  the 
coupled  structure  and  assists  in  minimiz¬ 
ing  magnetic  interaction  between  the  en¬ 
closed  inductors. The  entire  filter  assembly 
is  enclosed  in  a  hermetically  sealed  drawn 
steel  case.  The  terminals  are  of  the  ex¬ 
tremely  rugged  compression  glass  type. 


Ralaliv*  raiponi*  curv*  of  ihii 
Songomo  bondpott  fillor. 


Here’s  a  Typical  Example;  The  filter 
illustrated  was  required  for  use  in  a 
circuit  which  was  designed  to  amplify 
extremely  small  signals  in  the  range  of 
25  KC  to  26  KC. 


BASIC  OPERATIONAL 
AND  DESIGN  SPECIFICATIONS; 


Meet  applicable  requirements  for  mili¬ 
tary  apparatus. 

Operate  in  a  plate  circuit  of  an  ampli¬ 
fier  presenting  an  effective  generator 
impedance  of  47,000  ohms  and  to 
drive  the  grid  circuit  of  the  following 
amplifier  stage. 

Operate  at  signal  level  as  low  as  10 
microvolts. 

Must  be  well  shielded  against  external 
fields. 


Passband  ripple  not  to  exceed  1  db. 
from  25  KC  to  26  KC. 


Minimum  rejection  shall  be  35  db.  at 
28  KC  and  40  db.  at  23  KC. 


The  phase  shift,  from  one  production 
filter  to  another,  shall  not  vary  more 
than  5“  at  any  point  in  the  25  KC  to 
26  KC  bandpass. 

The  phase  shift  and  attenuation 


characteristics  must  be  reproducible 
over  a  long  period  of  years  to  insure 
properly  functioning  spare  parts. 


Temperature  range  0®  to  85°C. 


SANGAMO  SOLUTION  TO  PROBLEM 


The  above  requirements  were  met  by 
using  three  parallel  tuned  circuits  proper¬ 
ly  coupled  by  capacitors.  Selection  of  the 
L-C  ratios,  coupling,  and  circuit  Qs  were 
made  in  order  to  fulfill  the  overall  re¬ 
sponse  requirements  and  at  the  same  time 
present  the  proper  load  to  the  driving  am¬ 
plifier  stage.  Stability  requirements  were 
obtained  by  using  Sangamo  silvered  mica 
capacitors.  Negative  temperature  coef¬ 
ficient  capacitors  were  inserted  in  parallel 
with  the  tuned  circuits  to  correct  for  the 
positive  temperature  coefficient  of  the  in- 
duaors.  A  phase  shift  variation  of  2.5® 
maximum  from  25  KC  to  26  KC  has 
been  consistently  maintained  during  eight 
years  of  production  on  these  units.  The 


Cl,  C4,  Cl— Tamparatur*  Compantatort 

Cl,  Cl,  Ct,  C«,  Cl— Songomo  Silvarad  Mico  Copocitots 


SANeAMO  ELECTRIC  COMPANV 


8PRINOFIEI.O,  ILLINOIS 


CIRCLE  6  READERS  SERVICE  CARD 
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Write  us  today  for  an 
engineering  analysis  of  your 
specialized  filter  applications. 
Sangamo’s  engineers  are  ready 
to  help  you. 


*  9 


Mini- micro- second  switching  speeds 
and  high  current  too 


Where  applications  require  transistor  performance  beyond 
previously  accepted  high  limits,  Fairchild  Silicon  Trans¬ 
istors  offer  an  exceptional  three-way  combination: 

1)  50  milli-micro-second  typical  rise  time  — permits  faster 
switching  rates  in  computing  devices.  Total  switching  time 
is  typically  0.2  microseconds. 

2)  1  watt  dissipation  at  100*  C.— Saturation  resistance 
is  10  ohms  maximum.  Resulting  high-current  capability 
provides  opportunities  to  increase  equipment  performance 
while  reducing  circuit  complexity. 

3)  Silicon  temperature  performance  — Maximum  (unction 
temperature  of  175*  C.  gives  low  leakage  and  more  safety 
factor  at  any  lower  temperature. 

These  characteristics  are  the  outcome  of  the  solid-state 
diffusion  technique  used  at  Fairchild.  Other  important 
accomplishments  of  this  process  are  excellent  reliability 
and  a  high  order  of  electrical  uniformity  throughout  large 
production  runs. 

The  accomplishment  of  a  research-production  team 
Singleness  of  purpose  did  it.  Fairchild  assembled  a 
uniquely  experienced  team  of  research  scientists  and 
production  engineers  whose  objective  was  to  bring  the 
advanced  solid-state  diffusion  process  under-close  control. 
They  succeeded  in  putting  laboratory-quality  silicon 
transistors  into  quantity  manufacture  with  firm  product 
specifications  exceeding  anything  previously  offered. 

2N696  tni  2NS97  SILICON  TRANSISTORS 


Tlw  unritouchvd  scopt  fact  btlowi  thoim  the 
time  compariior  of  input  (positive)  and 
output  (ntfative)  pulses  in  a  non- 
saturatinf  mode.  Time  base  it 
TOm^tpc.  per  larte  division 
on  the  Kope  face.  Ma«- 
imum  collector  cur¬ 
rent  is  SO  ma. 


for  fu/l  information  and  apacificaliona, 
wrHa  Dapt.  A-9 


SIMKOMOUCTOM  COdfOAftTIOM 


844  CHARLESTON  ROAD  •  PALO  ALTO.  CALIFORNIA 


CIRCLt  7  READERS  SERVICE  CARO 
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Symbal 

Speciricatlon 

Ratinf 

Characteristics 

Test  Cenditiaas 

''CE 

Collector  to  Emitter 

voltaie  (2S*  C.) 

40v 

'’c 

Total  dissipation 

Case  temi).  ?S*  C. 

2  watts 

Case  temp.  100'  C 

1  watt 

"ee 

D.C.  current  lain 

2N696— I5to30 
2N697  —  30  min 

U  ISOma 
lOv 

"cs 

CoIlKtor  saturation 

6/\  typical. 

l--150ma 

resistance 

lOn  mas. 

Ig  ISma 

llic  standards  can  be  used  for 
calibrating  photoelectric  or  \isual 
photometers.  After  calibration,  the 
photometers  may  be  used  to  meas¬ 
ure  the  luminance  of  color  tv  tubes. 

.\  detailed  report  of  the  design 
and  calibration  of  the  kit  is  in¬ 
cluded  with  the  standard  set  which 
sells  for  S2S0.  .\lso  included  are 
instructions  for  calibrating  photo¬ 
meters. 


Portable  Color  Tv 
Uses  Transistors 

Tr.snsisiorized  portable  color  tv 
system  was  demonstrated  by  Radio 
Corporation  of  America  this  week. 

Power  drain  of  the  bS-pound 
combination  is  low  enough  to  allow 
it  to  be  operated  from  automobile- 
tyjx'  batteries. 

Developed  primarily  for  closed- 
circuit  ojjeration.  the  system  con¬ 
tains  about  sOO  transistors.  Unit 
shown  alxne  is  picking  up  a  micro¬ 
scope  specimen  and  displaying  it 
on  a  monitor  and  a  standard  color- 
t\  receiscr. 

Electronics  Aids 
Vision  Studies 

Electronics  is  helping  to  solve 
the  mysteiy  of  how  humans  and 
certain  animals  arc  able  to  sec  color, 
say  reports  this  week  from  Univer- 
sit\'  of  Michigan. 

Rc'scarchcrs  have  succeeded  in 
“wiretapping”  individual  cells  in 
the  brain  and  testing  their  reaction 
to  various  colors. 

A  U-M  team  uses  a  delicate 
micro-clectrodc  1/2  5.000th  of  an 
inch  in  diameter.  Made  of  tung¬ 
sten.  the  probe  is  positioned  with 
the  aid  of  a  microscope  while  the 
subject  is  anesthetized. 

Once  the  electrode  is  in  place,  a 


WASHINGTON  OUTLOOK 

W'.ssHiNG ion’s  attitude  on  defense  spending  has  taken  a  sharp  turn 
which  may  slow  down  niilitaK  electronic  pnxureinent.  From  a  rela¬ 
tively  easy  post-sputnik  jxilicy  on  ex(x;nditurcs— in  which  a  S2-billioii 
boost  in  outlays  had  been  planned— the  pendulum  has  swung  back  to 
pre-sputnik  economizing. 

The  outcome  will  be  new  delays  in  getting  advanced  projects  under 
way,  some  reluctance  to  push  R&D  projects  into  production  and  faster 
decisions  to  wash  out  competing  projects. 

Behind  this  latest  turnabout  in  VV’ashington  is  the  administration's 
new  determination  to  trim  Federal  spending,  reduce  the  growing  budget 
deficit  and  thus  pull  reins  on  the  runaway  inflationary  trend. 

I'he  Pentagon,  which  accounts  for  over  half  the  total  Federal  budget,  | 
stands  out  as  a  crucial  area  in  the  administration’s  new  campaign.  1  low- 
ever,  the  I^ense  Dept,  is  beset  by  a  series  of  pressures  pushing  spend¬ 
ing  up  and  up.  I 

First  pressure  is  the  need  to  improve  U.S.  defense  prepiuedness 
in  the  face  of  growing  Soviet  militars'  might.  Thus,  the  administration 
has  stepped  up  missile,  electronic  and  other  kc)  projects.  Congress 
has  added  $816  million  to  this  year’s  defense  budget  for  more  military 
hardware  production  and  for  higher  manjxiwcr  levels. 

I’he  second  pressure  for  increased  defense  spending  steins  from  the  | 
inflationary  trend  against  which  the  administration  has  now  decidixl  to  ; 
fight  back.  Unit  costs  for  all  the  expensive  new  military  hardware  are  i 
ballooning.  And  in  many  cases,  costs  for  the  bigger  deselopment  ! 
projects  are  greatly  exceeding  initial  estimates. 

Finally,  the  recent  crisis  in  Ixbanon  and  the  one  shaping  up  in 
Formosa  arc  combining  to  push  military  o|x;rating  and  maintenance 
expenses  well  over  the  original  budget. 

•  Against  this  background,  the  Pentagon’s  new  budget  plans  arc 
shaping  up.  Few  officials  in  W'ashington  believe  the  rate  of 
defense  expenditures  can  be  reduced  in  the  face  of  these  three 
basic  pressures.  Instead,  the  Pentagon’s  orders  arc  to  hold 
spending  to  a  reasonable  rate  of  inerc'ase  and  to  contain  the 
level  of  defense  outlays. 

'I’he  bc^st  guess  is  that  the  Pentagon  will  be  unable  to  rcxlnce 
significantly  the  $2-billion  spending  rise  this  year.  Administra¬ 
tion  planners  would  like  to  trim  the  level  of  military  manpower,  I 
both  active  and  reserve.  Congress,  however,  opposes  reduction  in 
force,  wants  the  size  of  the  Army  and  Marine  Corps  b<K)sted. 

As  of  now,  there’s  no  intent  to  cut  back  existing  weapon  pro¬ 
duction  and  development  projects.  But  the  outlook  for  many 
projects— including  some  in  electronics- for  the  future  is  dim. 
’I’he  fiscal  1960  budget  is  likely  to  omit  many  items  for  w'hieh 

,  additional  financing  is  needed. 

Fiscal  1960  spending  will  most  prolwhly  be  fixed  at  about 
$42  billion,  up  $1  billion  from  the  ennent  level.  But  to  hold 
the  expenditure  rise  to  this  sum  will  involve  deep  cuts  in  the 
advanced  plans  of  Pentagon  strategists. 
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AMPLIFY  MICROVOLTS 

WITH  STABILITY...  measure  strain,  temperature, 

other  phenomena,  to  0.1% 
with  a  KIN  TEL  DC  amplifier 


NEW... TRUE  DIFFERENTIAL 
DC  AMPLIFIERS  ELIMINATE  GROUND  LOOP 
PROBLEMS... RESCUE  MICROVOLT 
SIGNALS  FROM  VOLTS  OF  NOISE 

160  db  DC,  120  db  60  cycle  common  mode  rejection  with 
balanced  or  unbalanced  input  I  Input  completely  isolated 
from  output  ■  Input  and  output  differential  and  floating 
■  S  microvolt  stability  for  thousands  of  hours  ■  0.05%  line* 
arity,  0. 1  %  gain  stability  ■  Gain  of  1 0  to  1 000  in  five  steps  ■ 
>S  megohms  input,  <2  ohms  output  impedance  ■  10  volt  at 
10  ma  output  ■  1 20  cycle  bandwidth  ■  Integral  power  supply 

Ideal  for  thermocouple  amplification,  the  Model  1 14A  differ¬ 
ential  DC  amplifier  eliminates  ground  loops;  allows  the  use 
of  a  common  transducer  power  supply;  drives  grounded,  un¬ 
grounded  or  balanced  loads;  permits  longer  cable  runs;  and 
can  be  used  inverting  or  non-inverting.  The  114A  can  be 
mounted  in  either  single  amplifier  cabinets  or  six  amplifier 
19'  rack  adapter  modules.  Price:  lI4A-$775;  six  ampli¬ 
fier  module -$200;  single  amplifier  cabinet  -  $125. 


WIDEBAND,  SINGLE  ENDED 
DC  AMPLIFIERS  AMPLIFY  DATA  SIGNALS 
FROM  DC  TO  40  KC 
WITH  2  MICROVOLT  STABILITY 

±2  microvolt  stability  ■  <5  microvolt  noise  ■  40  kc  band¬ 
width  ■  100  Kn  input,  <  1  ohm  output  impedance  ■  Gain  of 
20  to  1000  in  ten  steps  with  continuous  I  to  2  times  variation 
of  each  step  ■  ±45  V,  ±40  ma  output  ■  1.0%  gain  accuracy 
■  0.1%  gain  stability  and  linearity  ■  Integral  power  supply 

Millions  of  cumulative  hours  of  operation  have  proved  kin 
TEL  Model  1 1 1  series  DC  amplifiers  to  be  the  basic  compo¬ 
nent  for  all  data  transmission,  allowing  simple,  reliable 
measurement  of  strain,  temperature  and  other  phenomena. 
DC  instrumentation  systems  -  with  their  inherently  greater 
accuracy,  simplicity,  and  reliability  than  AC  or  carrier  sys¬ 
tems  -  are  made  entirely  practical  by  the  excellent  dynamic 
performance,  stability,  and  accuracy  of  kin  tel  DC  ampli¬ 
fiers.  Price:  1 1 1  BF-$575;  six  amplifier  module-$200;  single  ’ 
amplifier  cabinet  -  $125. 


5725  Kearny  Villa  Road,  San  Diego  II,  California 


A  0<.i>lon  o(  Coliu  ClKtroxio  HK. 
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New  Lab  Tests  Systems 


MILITARY  ELECTRONICS 

•  An  Inertialcss  Scanning  Track- 
ing  and  Ranging  radar  system—  bibhiIIIH 
probable  to  be  named  INS  TAR— 
is  being  deseloped  as  a  teclinique 
for  tracking  shells  for  Army  Signal 
Corps  bv  W'.  L.  Maxson.  Philco 
is  making  a  moving  target  indicator 
video  processor  for  measuring  Dop- 
pier  frequencies.  A  Maxson  com- 
putcr  will  pros'ide  information  to 
lx;  fed  into  a  trajectory  computer 
for  calculating  trajectory  data— ori- 
gin  and  impact  jxiint.  Components 
of  Maxson’s  FAS'TAR  technique 
(Ki.f.ci  RONics,  p  12,  Jan.  31)  will  |)r'  ^ 

be  used.  it  • 


•  Preliminaiy  design  of  a  “No- 
Gimbal  Pure  Integration  Inertial 
Guidance  System”  for  aircraft, 
missiles  and  space  veliicles  is  under¬ 
way  at  Ford  Instrument  under  a 
Wright  .\ir  Deselopment  Center 
contract. 

•  Explorer  Ill’s  tapx-  recorder 
(photo)  answered  some  500  of  the 
approximately  600  ground-based 
radio  interrogations  during  the  40 
days  before  the  high-pmwer  trans¬ 
mitter  became  too  weak  to  transmit. 


Spilling  in  five  seexmds-when  it 
got  witliiu  range  of  a  receiving 
station-two  hours,  or  30,000  miles, 
of  accumulated  data,  the  recorder 
gave  out  at  least  i  billion  counts 
of  cosmic  and  other  radiation.  De¬ 
signed  bv  Cieorge  11.  Ludwig. 
State  Unisersity  of  Iowa  graduate 
student,  the  eight-ounce,  2i-iu. 
wide,  recorder  was  built  piecx'  b\ 
piece  in  the  university  lab  (F.i  kc- 
TROMcs,  p  35,  March  21), 


Bri  i  ish  Post  Office’s  first  electronic 
letter-sorting  machine  has  been 
completed  by  nirissell  Engineering 
Co.  of  Bristol.  The  General  Post 
Office  has  ordered  20  machines, 
each  costing  $42,000. 

Machine  was  developed  in  col¬ 
laboration  with  Electronic  Instru¬ 
ments  Ltd.  of  Richmond,  Surrev, 
England. 

Each  sorter  can  handle  6,000 
letters  an  hour,  placing  them  in 
144  compartments.  But  since 
addresses  cannot  be  read  at  this 
spxcd,  the  operator,  sitting  at  one 
end  of  the  17-ft  machine,  will 
handle  approximately  3,000  letters 
an  hour. 

Letters  app>ear  individually  at  a 
window  in  front  of  the  operator 
who  presses  a  combination  of  but¬ 
tons,  coded  to  each  place-name. 
The  machine  then  dispatches  the 
letter  speedih  to  the  correct  com¬ 
partment. 

T  he  selecting  mechanism  consists 
of  memors’  units  which  mechani¬ 
cally  trigger  dixerter  blades.  These 
route  the  letters  to  the  correct  row 
*  of  boxes  and  then  to  their  destined 
box. 

Equipment  is  basicalb  an  elec¬ 
tronic  switch  control.  It  has  273 
tubes,  mainly  of  the  cold-cathode 
type. 


beam  of  colored  light  is  flashed  in 
the  subject’s  exes.  Cell  response  is 
detected  in  the  form  of  an  elec¬ 
trical  impulse  which  is  amplified 
by  high  fidelity  equipment. 

TTie  researchers  have  found  that 
there  arc  four  classes  of  cells  which 
produce  impulses  only  under  stimu¬ 
lus  of  specific  colors;  red.  green, 
yellow  or  blue.  They  have  also 
discoxered  one  class  of  cells  that 
reacts  only  in  the  absence  of  light. 

The  electronic  studies  arc  ex¬ 
pected  to  yield  xaluablc  information 
on  the  causes  of  color-blindness. 
Science  to  date  has  no  definite 
ansxvers  on  this  subject. 

T  est  animals  arc  South  American 
monkeys  whose  brain  structure 
resembles  the  human.  Previous 
tests  on  cats  show  them  to  be 
totally  color-blind. 


Sorting  Unit  Set 
For  British  P.  O. 


A  SPKCIAI,  INSr.AI.I.ATION - wllicll 

tests  devices  and  systems  xvithout 
the  need  for  building  expensive 


onc-shot  equipment — xvent  into 
high  gear  this  xxcek. 

The  test  facility  at  Bell  T’cle- 
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THEY  MAY  LOOK  ALIKE-BUT 
there  U  a  difference.. . and  the  difference 
it  inside,  where  it  counts. 


All  IIiihIh's  (liiKlfS  resoiiihlf  each  other— 
externally.  Ck-nnanium  point-contact  or 
silicon  junction,  they  are  all  glass-hodied* 
and  tiny  (inaxitniiin  dimensions:  0.265  by 
0.107  inch).  But  minute,  meticulously  con¬ 
trolled  variations  in  the  manufacturing 
process  impart  individiml  charactc^ristics 
to  the  diodes,  make  them  just  right  for 
specific  applications.  This  gives  you  the 


opportunity  of  seW-ting  fnnn  a  line  which 
includes  literally  hundreds  of  diode  types. 

So,  when  your  circuitry  re<)uires  varying 
I'ombinations  of  such  characteristics  as... 
high  back  resistance ...  quick  recovery... 
high  cx)nductance...or  high  temperature 
operation,  sfwcify  Hughes.  You  will  get  a 
diode  with  mechanical  and  electrical  sta¬ 
bility  built  in.  You  will  get  a  diode  which 


was  manufacturc-d  first  of  all  fur  reliability. 

'Nowhere  else  have  glass  packaging 
techniciues  been  developed  to  a  compa¬ 
rable  extent,  for  the  Hughes  pnx’ess  has 
many  unicpie  aspects.  They  are  difficult  to 
duplicate,  yet  are  instrumental  to  the 
manufacture  of  diode  bodies  which  are 
completely  impervious  to  contamination 
and  iiKHsture  penetration. 


For  descriptive  literature  write ;  huohcs  products,  skmiconductor  division 

Intenwtional  Airport  Station.  Los  Angeles  45,  California 


G@i 


Creating  a  new  world  with  ELECTRONICS 


SKMICONDUCTOSS 


HUGHES  PRODUCTS 


O  iss*.  HuoHcs  AiRcnArr  comrant 
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plionc  I^ilxiratorics  consists  of  a 
main  computer  that  can  Ik:  pro 
grammed  to  simulate  the  functions 
of  the  new  device  or  system:  read¬ 
out  gear  for  data  collection;  and  an 
o|XTations  console  (photo  p  14). 

Designed  to  determine  customer 
reaction  to  new  facilities,  a  test 
situation  will  work  along  these 
lines:  A  new  telephone  using 
pushbuttons  instead  of  dials  is  to  be 
tested.  A  shell  incorporating  the 
new  design  is  placed  over  conven¬ 
tional  equipment.  Connections  are 
made  with  the  special  test  center, 
and  users  of  the  “new”  equipment 
operate  it  as  if  it  were  the  real 
thing. 

During  the  tryout  period,  data 
on  operational  resprrnse  is  collected 
and  studied.  If  results  are  favorable 
the  new  development  will  be  put 
into  effect. 

Officials  expect  that  the  new  test 
center,  called  Sibyl  after  the  ancient 
wise-women,  will  esentually  pro- 
side  a  Ixttcr  understanding  of  re¬ 
lationships  Ix'tween  machines  and 
the  people  who  use  them.  Sibyl 
will  collect  a  fund  of  information 
that  will  carrv  o\er  to  other  proj¬ 
ects  and,  firm  says,  reduce  the  need 
for  extensise  experimental  work  on 
new  svstems. 


New  Institute 
Attracts  Firms 

Ark.snsas  is  using  a  new  Graduate 
Institute  of  Technology  to  lure  elec¬ 
tronics  firms  and  other  new  indus¬ 
try.  The  institute,  part  of  the 
University  of  Arkansiis,  is  alrciidy 
in  operation  in  Little  R(xk  as  an 
o(f-campus  graduate  training  center. 

It  was  authorized  only  last  year 
by  the  state  legislature  after  indus¬ 
trialists  and  educators  argued  that 
the  Southwest  had  to  provide  top 
graduate  training  facilities  if  the 
area  w'as  to  attract  new  tcehnical 
industries  and  retain  its  young 
scientists. 

Classes  began  in  March  in 
courses  such  as  "The  Structure  of 
Matter”  and  "Instrumentation.” 
ITiis  month,  permanent  air-eondi- 
tioned  buildings  and  laboratories  to 
handle  full  courses  of  study  arc 
scheduled  to  be  completed. 


FINANCIAL  ROUNDUP 


•  Baird-Atomic,  C  a  m  b  r  i  d  g  e. 
•Mass.,  acquires  40  percent  interest 
in  Ealing  Corp.  of  Natick,  Mass., 
importer  and  distributor  of  seien- 
tifie  instruments.  Purpose  of  the 
acx|uisition  by  the  nuclear  instru¬ 
ment  firm  is  to  pnn  ide  a  marketing 
outlet  for  scientific  instruments 
used  in  teaching. 

•  Acme  Precision,  Das  ton,  Ohio, 
plans  to  purchase  in  near  future 
Cal- Ironies,  Inc.,  Los  .Angeles 
electronics  comp;my.  Cal-Tronics 
makes  test  equipment  and  compo¬ 
nents  used  in  the  missile  field. 
.\cmc  makes  precision  tinils  and 
products  for  the  aircraft  industry, 
rransaction  will  be  for  cash,  but 
amount  was  not  gisen. 

•  New  York  Life  Insurance 
makes  the  first  pavment  of  SI. 67^) 
million  for  purchase  of  up  to  S4.s 

{  million  of  mortgage  bonds  of  I'cx- 
iacal,  Inc.,  a  real  estate  subsidiars' 
of  Collins  Radio  Co.  Mone\  is  to 
be  used  for  plant  expansion,  includ¬ 
ing  a  new  manufacturing  building 
in  Cedar  Rapids  and  an  engineeniig 
lalKiratorv  in  Dallas. 

•  Pacific  .\ntoination  Products, 
Glendale.  Calif.,  plans  public  offer¬ 
ing  of  125.000  shares  of  eommon 


stock  through  underwriting  group  ; 
headed  by  William  R.  Staats  & 

Co.  of  Los  .\ngeles.  Calif.  Cilendale 
firm  manufactures  custom  elec¬ 
tronic  cabling,  also  designs,  pro¬ 
duces  and  installs  complete  cabling 
systems  for  missile  launching  and 
testing  sites.  .Xinount  of  new 
mone\  which  company  will  rcceise 
is  not  known  as  price  of  stixk  has 
not  yet  Ixen  set.  But  S274.500 
of  pnxccds  will  lx  used  to  retire 
short-term  bank  lo;ins.  .Mso.  corn- 
pans  mav  lend  up  to  S200.000  to 
partialis  finance  operations  of  its 
nesv  subsiiliars.  S|)ace  Electronics 
Coqr. 

•  Kanio-\N'(M)ldridge  Coq).  w  ill  i 
gise  corjKirate  status  to  its  Space 
rcchnologs  1  laboratories.  Previ-  | 
ously  a  dis  ision  of  R-\N  .  the  lalKira- 
tories  will  Ixcome  a  separate 
corporation.  S'l  1.  has  a  large  con¬ 
centration  of  scientists  and  engi¬ 
neers  sshose  efforts  .ire  desoted 
exchisisels  to  ballistic  missle  and 
space  problems.  It  has  oserall 
scientific  res|K)nsibilits  for  the  Air 
Force’s  Dior,  .\tlas.  I'itan.  and 
.Mimiteman  missile  programs.  Ckn. 

).  II.  DiKilittle  svill  Ixcome  board 
chairman  on  first  of  the  sear  when 
separate  incorjKiration  prixess  is  ex-  i 
]xcted  to  lx  completed. 


Derrick  heads  controk  show  how  tv  (left)  guides  iiiechunical  hand  in  grahhing 
radioactive  cartridges  as  .  .  . 


Tv  Searches  Inside  Reactor 


Bkhisii  .Xtoniic  Energy  Authorits' 
scientists  have  recently  designtxl  a 
mechanical  hand  that  uses  a  tele¬ 
vision  eve  in  remosing  spent  radio¬ 


aetisc  cartridges  from  the  inside  of 
atomic  piles  of  the  tspe  used  at 
Wiiulscale. 

Ill  this  ts|X'  of  reactor,  uranium 
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Deadly  Hughes  GAR-2A  Falcon  Missile  Employs  Six 
G-E  5-Star  Subminiatures  in  Vital  Control  Sockets! 


(ifiicral  Klcctric  5-Star  high-relia- 
bility  subminiature  tul)f*s  help  give 
(lepenilahle  striking  power  to  Hughes 
Aircraft  (iompany’s  G  \R-2A  air-to-air 
missile,  which  seeks  out  its  target  hy 
means  of  infra-red  guiilance. 

Six  5-Star  suhminiatures  are  em¬ 
ployed:  Types  58*W,  59()2,  6()21, 
hill,  6112,  and  6205.  The  Hughes 
Typ<*  G\R-2A  missile  complements 
the  GfAR-II)  Falcon,  which  relies  on 
radar  guidance.  Eight  5-Star  suh¬ 
miniatures  are  used  in  the  GAR-lI). 

Tulv'S  and  other  electronic  compo¬ 
nents  in  Falcon  missiles  are  compactly 
mounted  on  plug-in  etched  circuit 
hoards.  Miniaturization  has  been 
carried  to  a  point  roughly  equivalent 
to  compressing  two  television  sets 
into  a  space  no  larger  than  a  football. 

Cold,  Heat,  Acceleration,  Vibration — 
All  Are  Environmental  Hazards 


7077  UHF  Triode  Tests  Prove  Tube’s  Versatility, 
Show  Low  Noise  Figure  at  30-60  MC 


ilccent  tests  have  confirmed  that 
(tcneral  Electric’s  new  7077  ceramic 
I  HF-amplificr  triode  has  an  ex¬ 
tremely  low  noise  figure  in  the  .10  H) 
megacycle  region,  and  is  well  suitcil 
to  IF-amplifier  applications. 

For  receivers  operating  at  micro- 
wave  frequencies,  .10  <)0  megacycles 
is  an  area  of  prime  importance  in  the 
IF-aiiqilifier  circuit.  Minimum  noise 
here  is  essential,  if  the  full  potentiali¬ 
ties  of  a  low -noise  microwave  crystal 
mixer  are  to  Ik*  realized. 

I.ow  shot-noise  resistance  and  neg¬ 
ligible  transit-time  loading  help  make 
'Type  7077  an  ideal  choice  for  the 


cascotle  input  stage  of  an  IF-amplifier 
circuit.  Ih'sides  the  tulM^’s  electrical 
advantages,  its  physical  features — 
small  size,  ruggedness,  and  high  heat 
resistance  -add  to  the  7077's  value 
in  military  applications. 

Gomplete  data  on  IF-amplifier  tests 
of  the  7077  at  varying  haml  widths, 
may  In*  ohtaimsl  from  any  G-E  office 
listetl  on  the  next  page.  Also,  ask  for 
information  about  sockets  for  the 
tuln*.  already  develo[ied  and  available, 
and  for  noise,  gain,  and  other 
performance  characteristics 
at  frequencies  from  .10  to 
l(KX)  megacycles. 


The  tiny  .5-Star  TuIh's  that  guide 
Falcons  to  their  explosive  destina¬ 
tions.  must  withstand  the  extreme 
colli  of  high  altitudes,  the  heat  of 
skin  friction,  the  acceleration  and 
vibration  of  launching  and  flight. 

Dependable  service  under  these 
conditions  calls  for  special  rugged 
qualities  which  General  Electric  has 
designed  into  all  .5-Star  suhminiatures. 
These  tulws.  moreover,  are  built  with 
extra  care  in  a  lint-free,  dust-free 
factory,  and  undergo  KKl'T’  tests  that 
accurately  reflect  airliorne  and  mis¬ 
sile  operating  requirements. 

On  the  next  page  will  h«*  found 
suggestions  on  how  to  conserve  tuln* 
life  and  obtain  top  performance, 
when  applying  high-reliahility 
tuU's  in  compact  circuits 
where  temperatures  may 
run  high,  as  with  missiles. 
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Tear  off  and  keep  this  sheet  for  reference.  It  contains  useful  tube-application  data. 


FOR  MAXIMUM  TUBE  LIFE,  AVOID  HIGHER-THAN-RATED  TEMPERATURES! 


Promote  Dependable  Performance  by 
Keeping  Bulb  Temperatures  And  Dissipation 
Levels  witbin  Published  Tube  Limits! 

Sharp  penalties  in  shortened  life  tan  result  from 
tube  operation  which  is  in  excess  of  rated  limits  for 
bulb  temperature  and  dissipation.  See  life-test  curves 
at  right  for  evidence  that  high  temperatures  and 
high  dissipation  levels  cut  the  numl)er  of  operative 
tubes — the  percentages  dropping  rapidly  as  heat 
and  dissipation  go  up. 

Excessive  temperatures  in  tubes  can  cause  reverse 
grid  currents,  loss  of  emission,  shorted  elements, 
glass-envelope  failures,  and  other  faults. 


1000  HKS  2000  HRS  3000  HRS  4000  HRS  SOOO  HRS 


TYPE  5654  HIGH-RELIABILITY  MINIATURE 

Life  test  results  at  varying  temperatures.  (Vertical  scale  shows  percentage 
operative*  tubes  remaining.  Horizontal  scale,  time.)  Ambient  temp  for  Curve  I 
was  100  C,  bulb  temp  was  125  C  .  .  .  Curve  2,  175  C  and  192  C  .  .  .  Curve  3, 
250  C  and  263  C  .  .  .  Curve  4,  300  C  and  312  C.  Plate  dissipation  was  main¬ 
tained  at  1.5  watts.  The  max  rated  bulb  temperature  of  Type  5654  is  165  C. 


Ambient  Heat  Level,  Internal  Element  Dis¬ 
sipation,  Both  Influence  Tube  Temperature 

How  hot  a  tube  will  run,  is  a  joint  result  of  the 
ambient  temperature  and  the  dissipation  of  the  in¬ 
ternal  elements  of  the  tube.  Designers  can  reduce 
bulb  temperatures  mechanically,  hy  using  improved 
tube  shields  which  permit  the  heat  to  flow  by  con¬ 
duction  to  a  heat  sink — have  good  radiation  effi¬ 
ciency — and  allow  free  air  circulation. 

Normally,  however,  tube  shields  do  not  signifi¬ 
cantly  lower  the  temperature  of  the  internal  tube 
elements.  Here  the  circuit  designer’s  control  must 
be  electrical — i.e.,  he  should  strive  to  avoid  dissi¬ 
pation  levels  in  excess  of  rated  limits. 

Observing  these  limits  will  increase  tube  relia¬ 
bility  and  greatly  extend  the  span  of  tube  life. 
More  specific  and  detailed  facts  about  tube  operat¬ 
ing  temperatures  can  be  obtained  from  any  General 
Electric  office  at  the  bottom  of  this  page. 


TYPE  6005  HIGH-RELIABILITY  MINIATURE 

Life  ted  retullt  at  varying  diitipation  levelt.  (Vertical  icale  ihow,  percentage 
operative*  tubes  remaining.  Horizontal  scale,  time.)  Dissipation  level,  P, -f-Pr2, 
for  Curve  1  was  1 0.0  w. . . .  Curve  2,  1 3.5  w.  . . .  Curve  3,  1 5.4  w.  .  .  .  Curve  4, 
20.0  w.  Bulb  temperature  was  allowed  to  increase  with  dissipation.  The  max 
rated  dissipation  of  Type  6005  is  13.2  w. 

*By  "operative  tubes  remaining"  it  meant  tubes  without  any  ihort,  open, 
air  look,  or  heoter-rothode  feotoge  in  excess  of  100  microomperes. 

Tubes  for  the  above  tests  were  1ak**n  in  lots  of  2(K)  or  more 
from  the  production  of  all  manufacturers  with  t|ualification 
approval.  .Accordingly,  results  are  a  composite  for  the  industry. 


For  further  information,  phone  nearest  office  of  the  G-E  Receiving  Tube  Department  below: 


EASTERN  REGION 


CENTRAL  REGION 


WESTERN  REGION 


200  Main  Avenue,  Clifton,  New  Jersey 
Phones:  (Clifton)  GRegory  3-6387 
(N.Y.C.)  Wisconsin  7-4065,  6,  7,  8 


3800  North  Milwaukee  Avenue 
Chicago  41,  Illinois 
Phone:  SPring  7-1600 


11840  West  Olympic  Boulevard 
Los  Angeles  64,  Colifornia 
Phones:  GRanite  9-7765,  BRadshaw  2-8566 


Tigress  k  Our  Most  Important  Ptoduct 
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New  Scalemaster  films 
^  take  any  amount  - 
.%f  handling  u  k 


You’ve  never  worked  with  films  X  " 

like  these  before!  Scalemaster  films 

are  Mylar*  with  a  very  high  degree  of  0*1  T1 1 

extra  stabilization  added  through  VxXX^AXX 

an  exclusive  Ozalid  process.  Thest*  extremely  durable, 
dimensionally  stable  films  safeguard  your  investment  in 
valuable  originals.  They’re  practically  impos.sible  to  tear— 
won’t  fray,  crack,  “dog-ear,”  or  become  brittle,  and  can  be 
filed  indefinitely  without  deterioration.  And  fast!  Scalemaster 
films  are  extremely  transparent  for  the  fastest  copies 
possible  . . .  and  with  maximum  contrast.  Your  draftsmen 
can  draw  and  dimension  precisely  in  one  operation  . . . 
with  accuracy  never  before  attainable.  In  fact,  in 
many  fields,  Scalemaster  films  can  often  help  eliminate 
entire  reproduction  steps. 

But  why  not  see  for  yourself?  Send  for  sample  sheets  of 
Scalemaster  films  today  and  test  the  performance  advantages 
they  give  you.  Write:  Ozalid,  Dept.  L-9-12,  Johnson  City,  N.Y. 


A  DivitioA  of  C«n«ral  Anilin«  &  Film  Corporation 
In  Canada:  HupHos  Owant  Company,  Ltd.,  Moniraal 
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cartridges  arc  discharged  from  the 
graphite  moderator.  When  spent, 
they  are  supposed  to  fall  into  a 
space  between  the  discharge  face 
and  the  outer  concrete  casing 
which  acts  as  a  shield.  "I’he  spent 
cartridges  are  reuioxed  from  this 
“discharge  void”  for  disposal. 

Problem  arises  when  some 
cartridges  fail  to  drop  into  the  dis¬ 
charge  \  oid.  and  lodge  on  the  arms 
of  a  burst  cartridge  detection 
scanner,  or  on  ledges  on  the  pile 
face.  Not  all  of  these  can  be  dis¬ 
lodged  w'ith  tools  inserted  through 
insp)cction  holes. 

Boom  carrA’ing  the  camera  and 
grab  is  lowered  through  one  of  the 
access  holes  in  the  top  of  the  pile. 
Tbus,  the  face  is  systematicallv 
searched.  The  grab,  in  front  of  the 
C“amera.  can  grasp  anv  cartridge  in 
focus. 

Meanwhile,  at  the  Hanford 
atomic  plant  in  Richland.  M'ash., 
closed  circuit-t\  is  cutting  costs  by 
enabling  studies  of  work  progress  in 
high  radiation  zones. 

By  watching  work  crews  through 
t\  monitors,  replacement  teams  ean 
see  where  each  job  must  be  re¬ 
sumed  when  it  is  their  turn  to  rc- 
liexe  men  who  must  stop  work  to 
avoid  overdoses  of  radiation. 

Two  pickup  cameras  connected 


to  remote  monitors  proxide  \iews 
needed  to  keep  work  running  stead- 
ily. 

Radio-Paging 
Field  Spreads 

To  u.ATK  MORE  I  HAN  100  radio- 
paging  finns  have  sprung  up 
throughout  the  country. 

Typical  of  these  burgeoning  out¬ 
fits  is  a  firm  which  passes  along 
upwards  of  ^0,000  messages  a 
month  to  1.000  subscribers.  \N  ith 
two  ?00-watt  transmitters  broad¬ 
casting  at  -fTSS  me.  the  agency 
extends  scrsice  to  busy  doctors, 
traveling  businessmen  and  field 
seiA’ice  people  within  a  40-milc 
radius. 

Each  subscriber  carries  .m  un¬ 
obtrusive  six-ounce  p<Kkct  re¬ 
ceiver  which  he  turns  on  at  his 
leisure. 

The  plastic-encased  receixer  is 
sexen  inches  long  and  one  and  a 
cpiartcr  inches  wide. 

Its  superregeneratixe  circuit  uses 
two  tubes,  or  one  tulx-  and  one 
transistor,  and  derixes  its  plate  and 
collector  potentials  from  a  tinx  40- 
xolt  battery. 

.\nother  tinier  battery  supplies 
filament  power. 


MEETINGS  AHEAD 

Sept.  12-14:  Cuniniunieations  Cunf., 
IRK,  Sheraton  Montrose  Hotel, 
Cedar  Rapids,  Iowa. 

Sept.  15-19:  lnstrnnient-.\ntoination 
Conf.,  IS.S,  Phila.  Conv.  Hall,  Pa 

Sept.  18-19:  National  .\ssoc.  of  Broad¬ 
casters,  Kail  Conf.,  Buena  N’ista 
Hotel,  Biloxi,  Miss. 

Sept.  22-24:  National  Syinposiuni  on 
Telemetering,  .\inerieana  Hotel, 
Miami  Beach,  and  Patrick  .\ir  Koree 
Base  (Sept.  2s). 

Sept.  24-25:  Industrial  Klectronics, 
Seventh  .\nnual  Conf.,  IRK,  .\IKK, 
Rackham  .Memorial,  IXtroit,  .Mich. 

Sept.  25:  Kngineermg  Prohlems  m 
Space  .Medicine,  IRK.  Medical  K.lec- 
tronics,  Unix,  of  Penn.,  PInla.,  Pa. 

Sept.  26-27:  Broadcast  Transmission 
Svstems.  .\nmial  Svmposmm,  IRK, 
XVillard  Hotel.  NX  ash..  O  C. 

Sept.  29-y)ct.  5:  .Xndio  K.nijineerini;  So¬ 
ciety,  10th  Xnnual  Conv.,  Hotel 
New  X'orker,  N’.X '  C. 

Oct.  1-2:  Radio-lnterfeienee  Reduc¬ 
tion,  U.S.  .Xmiy  Signal  Research  & 
IX-vcl.  Labs,  IRK,  .\nnonr  Researeh 
Koundation,  Chicago.  Ill 

Oct.  2-4:  Upper  Midwest  T  rade  I  x- 
position,  Klcctronie  XX  holesalcrs 
.Xssoc^  Minneapolis  .Municipal  .\ii- 
ditorinm,  Minn 

Oct.  6-8:  Symposium  on  Kxteiidcd 
Range  and  Space  Communications, 
IRK  and  Cieorge  XX  ashington  Unix,, 
Lisiier  Xuditorimn.  XX  ash  C 

Oct.  8-10:  IRK  Canadian  Convention 
and  Kxposition,  Klectronics  and  Nn- 
cTeonies,  Kxhihition  Park,  Toronto, 
Canada. 

Oct.  13-15:  .National  Klectronics  Conf., 
14th  .Xnnnal,  Hotel  Shennan,  Chi¬ 
cago. 

Oct.  20-21:  .Xero  Comimmications 
Syniposmm,  Koiirth  National,  PGCS, 
Hotel  Utica,  Utica.  New  X'ork. 

Oct.  20-21:  US.\  National  Committee, 
URSI  Kail  Meeting,  Penn  State 
Univ.,  University  Park,  Pa. 

Oct.  30-31;  Nov.  1:  Klectron  Dexices 
Meeting,  PCKO.  IRK,  Shoreman 
Hotel,  XX'ash.,  D.  C. 


Checking  Ramjet  Missile 


All-electronic  systems  arc  operating  and  sending  radio  signals  to  nearby  monitoring 
consoles  as  Lockheed's  X-7  ramjet  test  missile  gets  an  18  C  acceleration  test  on  the 
C-Shooter.  Distance  traveled  is  two  feet,  time  required  is  .04  of  a  second  and 
velocity— reached  after  traveling  only  six  inches— is  23  ft  jrer  second 
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INSULATION  RESISTANCE 
and  CAPACITANCE  STABILITY 


POWER  FACTOR  and  SOAKAGE 


Polystyrene  Capacitors 
are  wound  with 


r  ilm  Capacitors.  Inc.,  New  York,  manufactures 
capacitors  for  critical  AC  and  DC  circuitry 
applications^sucK  as  bridge  arm  elements,  filter  network 
components,  standards  of  capacitance.  RF  tank  circuits,  stor¬ 
age  circuits  and  computer  circuits— where  stability  and  high 
Q  are  essential. 

Natvar  Styroflex  film  is  used  as  the  dielectric  in  f-c-i  polysty¬ 
rene  capacitors  because  of  its  uniformly  high  shock  resistance 
and  excellent  dielectric  properties.  Because  of  its  bi-axial 
orientation  during  the  manufacturing  process,  it  is  completely 
flexible  in  all  thicknesses,  and  easy  to  handle. 

If  you  need  an  insulating  material  with  the  desirable  charac¬ 
teristics  of  polystyrene-«plus  pliability,  it  will  pay  you  to  in¬ 
vestigate  Natvar  Styroflex. 


f-c-i  polytiyrene  capadton  are  available  in  her¬ 
metically  lealcd  glaM  lobe*,  metal  ihells.  bathtub 
ca*e«.  or  metal  can*.  Operaton  like  Styroflex  be¬ 
cause  it  winds  easily,  and  testers  Rnd  a  minimum 
of  leiects. 


Natvar  Products 


•  Vomishod  cambric— cloth  and  tap# 

•  Varnisiiod  canvas  and  duck 

•  Varnishod  silk  and  special  rayon 

•  Varnished— Silicone  coated  Fiberglas 

•  Varnished  papers— rope  and  kraft 

•  Slot  cell  combinations,  Aboglas  * 

•  Isoglas*  shoot  and  tape 

•  Isolastano*  shoot,  tape,  tubing 
and  slooving 

•  Vinyl  coated— varnished  tubing 
and  slooving 

•  Extruded  vinyl  tubing  and  tape 

•  Styroflex  *  flexible  polystyrene  tape 

•  Extruded  idontifleation  markers 


Ask  for  Catalog  No.  24 
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Knee  high  to  a 
grasshopper 

but  FenwaVs  New  Miniature, 


Here  are  acute  temperature  sensitivity,  instant  re¬ 
sponse,  and  the  strength  to  withstand  the  most  de¬ 
manding  conditions  —  all  in  one  unit  only  knee  high  to 
a  grasshopper! 

It’s  hermetically  sealed,  yet  field  adjustable.  Main¬ 
tains  control  characteristics  even  with  vibrations  of 
500  cps  with  lOG  acceleration  —  it's  rugged! 

You  get  wide  range  and  sensitivity,  too.  The  new 
THERMOSWITCH  unit  Controls  temperatures  from  —20® 
to  -|-200°F  within  1®.  Thin  wall  corrosion-resistant, 
drawn  stainless  steel  case  insures  instant  response  to 
temperature  changes  —  you  get  precision  control. 

You’ll  want  to  find  out  more  about  this  tiny,  tough, 
sensitive  control.  For  more  information  on  the  new 
miniature  hermetically  sealed  ther.moswitch  unit, 
and  other  Fenwal  miniaturized  controls,  write  for  our 
catalog  or  a  sales  engineer.  Fenwal  Incorporated,  209 
Pleasant  Street,  Ashland,  Ma.ssachusetts. 


Hermetically  Sealed  THERMOSWITCH^  Unit  is  Strong  as  an  Ox 

New  Fenwal  miniature  thermoswitch  unit  being  agitated 
in  liquid  bath  while  maintaining  temperature  of  liquid  at 
140‘’F±r.  thermoswitch  unit  weighs  less  than  H  oz., 
can  withstand  lOG  acceleration  at  500  cps  vibration.  Current 
capacity  is  2.5  amps,  115  VAC,  2.0  amps,  28  VDC. 


Fenwal 
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ACTUAL  SIZIS 


Series  TS 
Porous 


TAN-O-Mlir  TANTALUM  CAPACITORS 


...The  third  in  a  variety  of 
Ohmite  Tantalum  Capacitors 


Ohmite  offers  you  a  complete  tine  of  quality  tantalum 
capacitors  including  three  types  ...  all  available  from 
stock  in  reasonable  quantities.  New  slug-type  units  em¬ 
ploy  a  porous  anode  of  sintered  tantalum  sealed  into  a 
fine  silver  case,  externally  uninsulated.  Their  stability  of 
performance  is  unexcelled,  with  indefinitely  long  shelf 
life  and  exceptionally  long  operating  life.  Size  “U”  unit 
illustrated  at  right  offers  a  range  of  1.75  microfarads  to 
30  microfarads.  Working  voltages  to  125  are  available, 
depending  upon  capacity.  These  capacitors  are  polar 
units  intended  for  d-c  applications. 

BULLETIN  159 


MlgA  Capacity,  Satalt  Sit*  *  Extr*m*ly  law  l*aliap*  Carraal 
*  Laaf  Sli«H  aarf  Oparatiaf  lif* 

*  Naraial  T*aip*ratwr*  Raap*  i*  — SS^C  la  -f  tS’C 


SERIES  TF  FOIL-TYPE 

These  capacitors  are  tanta¬ 
lum  foil,  electrolytic  units  for 
low-voltage,  a-c  and  d-c  ap¬ 
plications  where  top  perform¬ 
ance  and  stability  of  electri¬ 
cal  characteristics  are  re¬ 
quired.  Units  feature  unusu¬ 
ally  long  shelf  and  operating 
life.  Three  sizes  now  avail¬ 
able;  .25  to  140  mfd.  over-all 
capacitance  range.  Standard 
tolerance  is  ±  20%.  Working 
voltages  up  to  1 50.  Polar  aitd 
nonpolar  units  availabte. 

BULLETIN  152 


SERIES  TW  WIRE-TYPE  TANTALUM  CAPACITORS  These  Mytar«  insuUted,  sub- 
miniature,  wire-type  units  feature  greater  capacitance  per  unit  volume,  lower  leakage  cur¬ 
rent  and  power  factor,  and  sirall  capacitance  drop  at  extremely  low  temperatures  as  com¬ 
pared  to  other  kinds  of  electrolytics.  Ultrasmall  for  low-voltage,  d-c,  transistorized  electronic 
equipment,  these  tantalum  capacitore  have  high  subility,  high  capacitance,  long  shelf  life, 
and  excellent  performance  under  temperature  extremes  of  — 55Xr  to  -f  85®C.  Available  in 
nine  subminiature  sizes;  .01  to  80  mfd.  over-all  capacitance  range.  Smallest  size  is  .080  x 
.203  inch;  largest  is  .134  x  .812  inch.  Six  most  popular  sizes  are  recommended  for 
distributor's  stock. 


OHMITE  MANUFAQURING  COMPANY 

3610  Howard  Street,  Skokie,  Illinois 


OUAllir 

(empeasatt 


RESISTORS  RELAYS  TAP  SWITCHES 
RHEOSTATS  TANTALUM  CAPACITORS 
R  F.  CHOKES  VARIARLE  TRANSFORMERS 
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Westinghouse  Roberts  Test 


Reject^trangled  Production . . . 


Perfectly  paired  Hipermag^.  cores 
boost  magnetic  amplifier  output 


Mr.  Cliff  Horstman  checks  performance  readings  for  Hipermag  cores 
using  the  Roberts  Dynamic  Tester.  This  production-line  test  elimi¬ 
nates  costly  and  complicated  testing  at  your  plant.  After  the  Roberts 
test,  Hipermag  cores  are  “pegged"  here  according  to  their  perform¬ 
ance  characteristics.  This  practice  assures  perfect  performance¬ 
matching  every  time. 


A  very  high  reject  ratio  was  strangling  magnetic 
amplifier  production  at  the  plant  of  a  large 
eastern  manufacturer.  Analyzed  by  the  com¬ 
pany’s  own  engineers,  the  problem  was  found 
to  be  a  case  of  inadequate  core  matching.  A 
core-matching  specification  based  on  sine  cur¬ 
rent  dynamic  testing  was  attempted.  However, 
since  the  application  was  a  voltage  regulator 
using  voltage  reset,  the  problem  of  matching 
maximum  permeability  to  the  required  toler¬ 
ances  was  practically  insurmountable  for  pro¬ 
duction-lint!  tOBling. 

After  Westinghouse  engineers  analyzed  the 
problem,  it  was  decided  that  matching  cores 
at  zero  control  point  with  the  Roberts  tester 
would  help  obtain  the  desired  high  yields. 

Production-run  cores  matched  by  this  pro- 
'  cedure  were  flown  to  the  manufacturer  from 
the  Westinghouse  Greenville  plant.  These  cores 
resulted  in  an  immediate  improvement  in 
production-line  performance. 

The  Roberts  core-matching  technique  pro¬ 
vides  the  closest  approach  to  magnetic  amplifier 
design  for  commercial  testing  of  cores  that 
exists  today.  This  testing  technique  on  standard 
Hipermag  cores  provides  performance  tailored 
to  your  magnetic  amplifier  application. 

Let  our  engineers  help  you  with  your  magnetic 
amplifier  production  problems.  Call  your  West¬ 
inghouse  representative  ...  or  write  Specialty 
Transformer  Department,  Westinghouse  Elec¬ 
tric  Corporation,  P.O.  Box  231,  Greenville.  Pa. 

•Trad<>-Mark  J-70873 


NBESuRE...iFiTi  A^^stinghouse^ 
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Super  reliability 
is  inherent 
through  unique 
manufacturing 


FEATURES: 


•  Complete  Hermetic  Seal 

These  Rotary  *  Infinite  Resolution 

Metallic  Film  Potentiometers  *  ”*9''  Operation 

are  the  perfection  of  years 

•  Low  Torque 

of  research  and  development  .  E,cep.ional.y  High  Accuracy 

•  Extremely  Low  Noise 


Details 
will  be 
sent  upon 
request. 


A  |)atented  compression  contact  eliminates  the  wear  or  friction 
caused  by  usual  wi|x?r  contacts.  precious  metal  capsule  contact 
provides  dependable  long  life  o}K*ratiou.  The  deposited  metal  film 
resistance  element  is  encased  and  hermetically  sealed.  The  ultimate 
in  craftsmanship  is  employed  in  the  manufacture  to  produce  a 
potentiometer  unparalleled  for  performance.  This  new  concept  of 
design  makes  |x)ssible  su|>er  reliability  under  the  most  severe 
environmental  conditions  such  as  those  encountered  in  airborne, 
missile  and  satellite  applications. 


TECHNOLOGY  INSTRUMENT  CORPORATION 


5G9  Main  St.,  .Acton,  M.ass. 
colonial  3-7711 


P.  O.  Box  3941,  No.  Hollywood,  Calif. 
POplar  5-8620 


MfR  I 
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New  ease, 
for  precision 


Time  measurement  and  pulse  simulation 
in  radar,  loran,  Tacan,  DME,  oscilloscopes, 
computers,  fast  gates,  pulse  code  systems 

— almost  any  fast  circuit  double  pulse  measurement 
with  any  kind  of  delay  may  now  be  made  quickly 
and  accurately  with  the  new  -hp-  21 8A  Digital  De¬ 
lay  Generator. 

Constructed  along  rigid  military  standards,  the  -hp- 
218A  is  basically  a  pulsed  cr>’stal  oscillator  synch  ro- 
nizable  in  constant  phase  with  an  initial  trigger  pulse 
(zero  time)  and  two  positionable  terminating  pulses. 
Time  is  counted  with  a  1  MC  preset  counter,  and 
two  independent  output  pulses  (T^  and  Tj)  arc 
available  in  any  relationship.  For  utmost  present 


and  future  versatility,  output  pulses  are  generated 
through  -hp-  219A  series  plug-in  units. 

Model  2I8A  is  a  direct  slave  to  an  external  trigger, 
0  cps  to  10  KC,  or  may  be  triggered  internally  over 
a  10  cps  to  lOKC  range.  A  push-button  manual  trig¬ 
ger  is  also  provided.  The  two  delay  pulses  are  sep¬ 
arately  and  digitally  adjustable  from  1  to  10,000 
/u.sec  with  interpolation  0  to  1  /xsec.  Timing  accuracy 
is  di  0.1  /Asec  zh  0.001%;  time  interval  and  pulse 
characteristics  are  directly  selected  on  front  panel 
controls. 

Brief  specifications  appear  alongside;  for  complete 
details  see  your  -hp-  representative  or  write  direct. 
Also  request  -hp-  Journal,  Vol.  9,  No.  8. 


-hp-  219A  Dual  Triggar  Unit  contains  two  blocking  oscilla¬ 
tors  supplying  positive  polarity  trigger  pulses  to  control 
auxiliary  equipment.  Pulse  A  available  at  T*  or  T,;  pulse 
B  at  Ti.  Pulse  characteristics  identical  to  sync  output  pulse 
of  -hp-  218A.  (Sec  “Specifications”)  $100.00. 


-hp-  21 9B  Dual  Puls*  Unit  contains  two  pulse  generators  pro¬ 
viding  digitally  delayed,  fast  rise  time,  high  power  pulses. 
Positive  or  negative  polarity,  amplitude  variable  0  to  50  v, 
pulse  width  variable  0.2  to  5  Asec,  rise  time  0.06  /tsec.  Pulse  A 
available  at  T,  to  T,,  pulse  B  at  T,.  Internal  impedance  is  50 
ohms.  $450.00. 


(goffers  the  world's  most  complete 
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This  new  -hp-  218A  Digital  Delay  Generator  produces  pulses 
accurately  spaced  In  time,  with  spacing  controlled  by  a 
crystal  oscillator.  The  218A  is  a  perfect  slave  to  any  begin¬ 
ning  or  synchronizing  pulse,  even  though  random,  and  locks 
in  constant  phase  during  each  counting  period. 


speed  and  0.1  jusec  accuracy 
time  measurements 

SPECIFICATIONS 

hp-  218A  DIGITAL  DELAY  GENERATOR 
(Plug-in  nucettary  to  operate) 

Time  Intervel  Rente:  i  1 0,000  Msec,  T*  to  Ti  and  Tt  to  T>.  Accuracy:  ^  0.1  Msec  ^  0.001  %  of  time  interval  selected. 
Dif  itel  Adiesteieet:  1  Msec  steps,  1  to  1 0,000  Msec. 

Interpolelieet  Continuously  vorioble,  0  to  1  Msec. 

Ie,et  Triffer:  Internal,  10  cps  to  10  KC,  3  decade  ranges.  External,  0  to  10  KC.  Pos.  or  neg.  pulses  2  to  40  v  peqk. 

Delay  between  external  trigger  and  T*  is  0.25  Msec  0.05  Msec. 

Jitter:  0.02  Msec  or  less. 

Recovery  Tiew:  50  Msec  or  10%  of  selected  interval,  whichever  is  larger. 

Syec  Oetpet:  50  v  pos.  pulse,  0.1  Msec  rise  time  (from  50  ohm  source).  Available  at  T*,  T»  or  Tj. 

1  IMC  Oetpet:  2  volt  1  MC  pulses  (from  500  ohm  source)  available  at  panel  connector  when  counting  on  internal  1  MC 
oscillator. 

Fewer:  1 15/230  v  ^  10%,  50/60  cps,  525  watts. 

Site:  1 4"  high,  1 9”  wide,  24"  deep.  Weight  75  lbs. 

Price:  -hp-  21 8A  (cabinet)  or  -hp-  218AR  (rack  mount),  $2,000.00. 

Data  subject  to  change  without  notice.  Prices  f.o.b.  factory. 


To  T,  T2 

-tip-  31 9C  Digital  Pul*.  Duration  Unit  produces  a  hiKh  power 
pulse  with  difcitally  controlled  delay  and  duration.  Pulse  dura¬ 
tion  either  T*  to  Ti,  or  Ti  to  Ti.  Both  polarities  available  simul¬ 
taneously;  amplitude  variable  0  to  20  v  (from  90  ohms  im¬ 
pedance)  or  too  V  (from  SOO  ohms).  Rise  or  decay  time  0.03 
Msec  (90  ohms).  $3S0.00. 


selection  of  precision,  electronic  counters 


I  HEWLETT-PACKARD  COMPANY 

4884A  Pag*  Mill  Read  •  Pole  Alto,  California,  U.S.A. 
Cable  ‘  HEWPACK  "  •  DAvcnport  5-44S1 
fitid  r*pr*$*ntat{v*t  in  all  principal  areas 
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•  5,000  counts  per  second 

•  Instantaneous  recycling 

•  Increased  reliability 

•  InditMrial  design 


The  use  of  transistors  means  that  heat  —  the 
enemy  of  reliability  —  has  been  eliminated.  This 
reduces  warm-up  time  and  increases  depend¬ 
ability.  Printed  circuits  and  simplified  wiring 
further  insure  long  trouble-free  operations. 

Standard  counters  are  completely  enclosed  ii\ at¬ 
tractive  industrial  cases,  but  can  also  be  sup¬ 
plied  without  enclosures  for  panel  mounting.  A 
photo  head  to  actuate  these  counters  can  be  fur¬ 
nished  in  many  configurations.  Batch  totalizers 
with  push-button  reset  and  special  modifications 
of  basic  components  can  be  furnished  on  request. 

This  is  your  complete  package  for  predetermin¬ 
ing  counting  at  high  speeds.  Send  for  your  copy 
of  the  new  specification  bulletin  outlining  the 
complete  range  of  the  series  1604  counter  line 
today. 


A  versatile  group  of  transis- 
torized  production  counters 
I  - designed  for  industrial  appli¬ 

cations.  Any  number  of  decades  can  be  furnished 
depending  upon  your  requirements. 

Can  be  operated  by  non-technical  help  merely 
by  setting  the  selector  knobs  to  the  pre-set 
quantity  within  the  range  of  the  instrument. 
These  counters  are  ideal  for  batch  control, 
sequential  predetermining,  or  accurate 
length  control  in  such  applications  as 
packaging,  coil  winding,  slitting,  stacking 
and  material  handling.  ^/TV 


NCORROItATaD 

Hartford  2,  Connocticut 


lo«Ana*l«i  •  SonFronclKO  •  Monlr*al  •  OlHctt  and  Ag»ntt  In  fhneipal  CiHn 


Hartford,  Conn.  •  CroonviNo,  $.C.  •  AMoono,  Po.  •  C^tcogo  •  Now  York 
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PYLE 


Assure  long-lasting  protection  of 
vital  connections  under  a  wide  range 
of  extreme  environmental  conditions 


Currently  entabliMhing  itwlf  as  a  performance 
leader  in  the  mimile  systems  held,  Pyle-Star* 
Line  connectors  offer  engineers  an  entirely  new 
line  of  electrical  connectors  for  universal  mili¬ 
tary  and  industrial  use. 

With  characteristics  of  construction  and  per¬ 
formance  never  before  combined  in  compact, 
rugged,  lightweight  standardized  connectors, 
they  exceed  NEC  requirements  and  classes 
A,  H,  C  and  E  of  military  specifications  MIL 
C-5015C. 

FEATURIS 

Tswfh,  IlfhtwsIfM  thsNi  Strength  comporobis  to  mild 
Iteel.  ,ci  weight  only  ot  much. 

Aaodle  coating  i  Givet  shell  toughneit  o(  case-hard¬ 
ened  steel.  Takes  up  to  1800  volts  to  penetrate  coating. 
"Sandwich”  Ineulationt  Silicone  laminote  floats  be¬ 
tween  two  rigid  discs.  Silicone  diK  absorbs  shock,  lets 
contacts  olign  themselves  Ireelyi  rigid  diKS  impart  just  the 
right  amount  of  restraint.  Gives  all  advantages  of  both 
flexible  and  rigid  mountings. 

Chamber  seeHngt  Silicone  Insulation  disc  positively 
and  completely  prevents  woter,  gas,  moisture  or  dust  from 
passing  into  shell. 

Wide  range  ef  pin  end  eechet  cenAgeretlenfi 

ConTigurotions  from  2  to  100  poles  available.  Within  each 
form  size  oil  inserts  are  interchangeable  and  reversible. 


invkenmentol  LImIte  ef  Pyle-Ster-kine  com 


Temperature 

Pressure  _ 

Chemical  ResistaiKe 
Corrosion  Resistance 
Dust  Resistortce 

Shock  Resistance  _ 

Vibration  _ 

Humidity  &  Moisture  Resistortce 
Air  leokoge _ 


-80  P.  to  225  P. _ 

300  PSI  External,  200  PSI  httemol 
Most  acids,  most  alkalis,  oil 
Salt  Sprayi  300  days  without  failure 
Exceed  requirements  of  MIL  C-SOISC 
30G  MMmum 

~Exc^d20G  to  Method  R  of  Ahil  C-30I5C 
Exceed  Class  E.  Spec,  of  Ahil  C-50I5C 
Meet  Class  E  Spec,  of  Mil  C-SOISC 


Writ*  today  for  romploto  tpotifkarton*. 


the  PYLE-NATIONAL  company 

Where  Quality  b  Traditional 

cAI  1330  North  Kostner  Avenue,  Chicago  51,  Illinois 


1330  North  Kostner  Avenue,  Chicago  51,  Illinois 


District  Offices  and  Representatives  in  Principal  Cities  of  the  United  States 
CONDUIT  FITTINGS  •  CIRCUIT  CONTROLS  •  IIOHTINO  lOUIPMINT 


. ..  f  ^ 
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1 


AIRCRAFT 

ENGINE 


TYPE 

eoo3-oi 


Ne'SAT  Tra.nsistor*izeca. 


FREQUENCY  DISCRIMINATOR  AND 
SERVO  DRIVEN  CORRECTION  LOOP 


MAIN 

ALTERNATOR 


(Interesting,  varied  work  on  designing  transistor  circuits 
and  servo  mechanisms. 

Contact  Mr.  Robert  Bums,  Personnel  Manager,  in  confidence. 
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'  ! 

±  p.5  eLCCTJLi’a.cy 


VARIABLE 

RATIO 

ENGINE 

TRANSMISSION 


Q0>. 

Designed  for  controlling  a  LYCOMING  variable  ratio 
engine  transmission  which  drives  a  typical  aircraft  alter¬ 
nator  at  constant  speed. 

•  ±0.125%  (400  ±0.5  cycles)  accuracy. 

•  — 55®C  to  4-125'’C  ambient  temperature  range. 

•  Smaller,  lighter,  less  complex  through  use  of  semi¬ 
conductors. 


Other  types  of  systems  can  be 
designed  to  your  specification.  For 
more  information  contact  the  Oster 
office  nearest  you. 


Burton  Brown#  Advertising 


237  North  Main  Street 
Hempitead,  I.I.,  New  York 
Phone;  IVanhoe  3-4653 
TWX  Hempstead  N.  Y.  70S 


W  JERSEY 
OFFICE 


SERVO  TORQUE  UNIT 
WITH  STABILIZING 
GENERATOR  FEEDBACK 


Other  products  iru-lude  servos,  syn¬ 
chros,  resolvf*rs.  motor-gear-trains. 
AC  drive  motors,  Dt'  motors,  sttvo 
mechanism  assemhlU^s,  reference  and 
tachometer  generators,  servo  torque 
units,  actuators  and  motor  driven 
blower  and  fan  as.sembli(>s. 


NEW  YORK 
OFFICE 


MANUFACTURING  CO. 

Your  Itotatmfi  Equipmrnl  Sitt  cialisi 
Avionic  Division 
liarinr,  Wisconsin  I 


S333  So.  Sepulveda  llvd. 
Culver  City,  Calilornia 
Phones:  EXmont  I.S742 
TExof  0-1194 
TWX  S,  Mon  7671 


917  Lyent  Aveni#* 
lirvtngton.  New  Jersey 

WESTERN 

IPhone:  ESiex  3-2361 

OFFICE 

HOW  TO  SOLVE 
DESIGN  PROBLEMS 

WITH 


.Stota. 


S  L  CONE  DBAS 


This  Arctic  rodor  <tolion  typifict  th«  •xtram*  l•lnp«rolur•t  to  which 
tilicona  dialtctric  fluids  art  subitcttd  to— rtliobly. 


New  Silicone  Varnish  Is  Easier  To  Apply,  Protects 
Over  Wider  Temperature  Range 

SK-155.  Grnprsl  Elrrtrir's  new  silii-onr  varnixh,  is  a  (^lass  H  insu- 
Utinic  matrnal  whirh  offers  superior  |»erforinan<-e  from  — 65*C  to 
over  2()0*C.  It  will  nut  craze  or  crack  at  sub-zero  teni|>erature8. 
Because  it  easily  hanrlles  excessive  emergency  loads,  SK-IS5  in¬ 
creases  the  reliability  of  electrical  equipment.  Since  it  is  suitable 
over  a  wide  temperature  range  this  one  varnish  can  take  the  place 
of  two  or  more,  so  manufacturing  prm-edures  and  inventory  can  l>e 
simplihed.  Its  smooth,  glossy  hnish  improves  ap|>earance.  SK-155 
|ienetrates  deeper  than  other  resins,  “wets  out”  well  and  will  not 
l>ubble.  Write  for  application  information. 


Chart  coniporct  ettcntiol  properties  of  General  Electric  SR-1SS  vornish  with 
other  silicone  vornishes. 


New  RTV  Silicone  Rubber  Cures  Without  Heat,  Does 
Not  Shrink,  Forms  No  Voids 

Here  is  a  brand  new  [Hitting  and  encapsulating  material  that 
is  easy  to  apply,  cures  at  room  temperatures  and  ha.s  outstand¬ 
ing  heat  resistance.  Tough  and  elastic,  G.E.’s  new  RTV  room 
temperature  vulcanizing  com|iounds  are  stable  up  to  600*F, 
have  ex«-ellent  electrical  pro|ierties.  Viscosities  vary  from  very 
[Miurable  to  spreadable.  Gan  lie  applied  by  dipping,  pres.sure 
gun,  [Hiuring  or  spreading. 

RTV  is  quickly  prepared  for  use:  cures  in  any  time  you  select 
u|i  to  48  hours.  lOOCr-  silicone  solids  (solvent  free),  it  cures 
without  shrinking  or  forming  voids.  Flows  ea.sily  into  compli¬ 
cated  shapes.  W  rite  for  technical  data.  Samples  available  for 
evaluation — just  give  us  a  brief  description  of  your  application. 


New  Electrical  Grade  Silicone  Fluids  Remain  Reliable 
Under  Tough  Conditions 

.At  extremely  high  desert  temperatures  or  in  the  freezing  cold  of 
the  Arctic,  new  (i-E  eles-trical  grade  .SF-97  series  silicone  fluids 
assure  uniform  and  reliable  operation  of  equipment.  Their  uniform 
purity  results  from  exacting  manufacturing  and  quality  control 
procedures.  They  stay  liquid  at  tenqn-ratures  far  lielow  other  mate¬ 
rials;  undergo  no  change  in  dielectric  constant  at  frequencies  as 
high  as  10  megacycles.  Among  their  excellent  electrical  prof>erties 
are  high  dielectric  strength,  high  volume  resistivity  and  low  [wwer 
factor. 

General  Electric  silicone  fluids  are  being  used  in  capacitors,  trap.s- 
formers,  radar,  television,  and  in  systems  where  heat  transfer  is  as 
im|H)rtant  as  dielectric  strength.  Write  for  more  data. 


Cutaway  of  RTV  encopiulotion.  Curei  without  voids,  con  alto  b«  utad  for 
molding,  filling,  sealing,  coulking. 

- ~ —  Send  for  moro  information. 


GENERAL^  ELECTRIC 


SiKcono  Products  Defmrtment,  Wotorferd,  New  York 
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Section  D9KI2,  SiKcona  Products  Dept., 

General  Electric  Company,  Waterford,  N.  Y. 

Please  tend  me  further  data  on:  Q  SILICONE  DIELECTRIC  FLUIDS 
□  SILICONE  VARNISH  □  SILICONE  RTV  RUBBER 

Name _ TMe _ 

Company _ 

Addreu _ 


. 

SR-155 

Silicone  X 

Silicone  Y 

Penetration  &  wetting 

Excollont 

Good 

Good 

Low  temperature 

Excollont 

Fair 

Excollont 

craze  resistance 

High  temperature 

Excollont 

Excollont 

Excollont  I 

stability 

1 

Overcoating 

Excollont 

Excollont 

Fair 

Blister  free 

Excollont 

Excollont 

Excollont 

In  manufacturing . . ,  meet  a  man  who  gets  results 


Barbecuing  steaks,  manufacturing  weapons... 
he’s  determined  to  deliver  quality  products 


Meet  Mr.  Kenneth  J.  Carlson,  amateur  chef,  professional  engineer  and  Director 
of  Manufacturing  at  the  Mechanical  Division  of  General  Mills.  On  the  patio  or  at 
the  plant,  he  combines  proper  raw  materials,  excellent  tooling  and  equipment, 
careful  planning,  precision  fabrication  and  rigid  inspection  procedures.  Results: 
quality  products  delivered  at  just  the  right  time. 


Mr.  Carlson  has,  during  the  past  17 
years,  gathered  vast  experience  in 
weapons  systems  engineering  and 
manufacturing.  At  General  Mills,  he 
utilizes  this  experience  in  directing  a 
competent  staff  responsible  for  pur¬ 
chasing,  quality  control,  manufac¬ 
turing  engineering,  factory  processing 
and  planning,  machine  shop  fabrica¬ 
tion  and  assembly.  Mr.  Carlson  is  one 
more  reason  our  customers  say,  “At 
General  Mills,  we  get  results." 


Our  new  fact-filled  brochure  is  available  now.  Write  for  your  free  copy  today— 
Dept.  EL-9.  _ 


MECHANICAL  DIVISION 

1620  Central  Avenue  •  Minneapolis  13,  Minnesota 
Intensive  Research  •  Creative  Engineering  •  Precision  Manufacturing 


General 

Mills 
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The  entire  Manufacturing  Department  directed  by  Mr.  Carlson  is  geared  to 
produce  systems,  sub-systems  and  assemblies  to  the  most  stringent  military 
requirements.  This  capability,  backed  by  intensive  research  and  creative  engineer¬ 
ing,  is  available  to  serve  you. 


EVEN  AT  VARYING  ALTITUDE  PRESSURES 


CERTI'SEAL,  AMP^s  all  new  moisture  proof  window  connector, 
prevents  moisture  breathing  at  altitude.  Tin  plated  copper  rings 
are  crimped  over  wire  insulation  to  seal  out  vapors  and  fluids. 
Made  for  over  100  different  insulation  diameters  in  military 
specifications,  C£RTI>SEAL  exceeds  all  specifications  for: 

•  corrosion  resistance  •  tensile  strength 

•  vibration  resistance  •  dielectric  strength 

•  flame  resistance  •  immersion  tests 


Send  for  $ample$  and  literature  from 


AMP  Incorporated 


A-MP  products  and  anglnaaring  assistanca  ara  avaitabla  through  wholly-ownad  tubsidiarias  in:  Canada  a  England  a  Franca  a  Holland  a  Japan 
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This  letter  moved  an  engineer  ahead  5  years 

TVvo  years  ago  a  man  took  10  minutes  to  write  this  letter.  Today  he  enjoys  the 
responsibility  and  professional  standing  in  the  Autonetics  Division  of  North 
American  that  might  have  taken  5  years  to  achieve  elsewhere. 

THE  20TH  CENTURY'S  MOST  INTERESTING  OPPORTUNITIES  FOR  THE  CREATIVE  ENGINEER 

Now  under  way  at  Autonetics  are  over  100  projects— military  and  non-military— involving 
some  of  the  most  arresting  and  advanced  work  to  challenge  the  engineering  mind  today. 

WHERE  IS  YOUR  FIELD  OF  INTEREST? 

Inertial  Navigation  Systems— for  aircraft  and  naval  vessels  with  the  organization  that  success¬ 
fully  flew  all-inertial  autonavigators  more  than  eight  years  ago— and  whose  many-generation 
family  of  ever-improved  inertial  systems  for  manned  and  unmanned  vehicles  have  made  over 
800  successful  flights. 

Radars— like  the  lightweight,  monopulse  type  that  guides  aircraft  to  targets  through  fog  and 
darkness  and  provides  all  radar  functions  for  both  high  and  low  level  missions— air-search, 
automatic  tracking,  ground-mapping  and  terrain-avoidance. 

Flight  Controls— fully  automatic  and  reliable  autopilots  and  landing  systems. 

Information  Processing  Equipment— including  airborne  magnetic  tape  recorders,  transistor¬ 
ized  analog  or  digital  computers  for  both  the  military  and  industry,  and  pace-setting  numercial 
control  systems  for  three-axis  position  and  path  control  of  machine  tools  for  industry. 

At  finger-tip  nearness  Autonetics  has  unique  experience,  advanced  tools  and  techniques  plus 
precision  machine  shops  turning  out  work  to  millionths  of  an  inch  tolerances  in  both  develop¬ 
mental  and  volume  quantities. 

Opportunities  have  never  been  better— at  every  level  of  creative  engineering  from  Preliminary 
research  and  design  to  Performance  test— because  Autonetics  is  one  of  the  few  companies 
in  the  worid  designing  and  quantity-producing  systems  within  the  complete  spectrum  of  elec¬ 
tronics,  electro-mechanics,  control  engineering  and  data  processing. 

Write  today  and  tell  us  what  kind  of  creative  engineering  interests  you  (please  include  high¬ 
lights  of  your  education  and  experience). 

Write  C.  J.  Benning,  Manager,  Employment  Services. 

9150  E.  Imperial  Highway,  Downey,  California 

Autonetics  ^ 

A  DtyiSlON  Of  NORTH  AMERICAN  AVIATION,  INC. 

NERVE  CENTER  OF  THE  NEW  INDUSTRIAL  ERA 
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B  «fe  K  HSrSTFtUMElsrTB.  Ino. 
3044  W  lOetli  STREET  •  CLEVELAND  11.  OHIO  •  CLeanwater  1  S430 


BUSINESS  REPLY  CARD 

Fim  Clan  Permit  No.  IS20I  (8«c.  34.9  P.  L.  k  R.)  CleveUnd.Ohio 


7  mi  iit  n§¥§Rs§  sto§  ► 

Moil  NOW!  fMo  <NM«|tory| 


4  S—  ofifr  $idm  for  valooblo  loformofion 


B  &  K  INSTRUMENTS,  Inc. 

3044  WEST  106th  STREET 

CLEVELAND  11,  OHIO 


i','i ;■  ■  f' ■■■■  r; 


Si!.' 


ONTROL 


THE  DEVIATION  BRIDGES 


Typ*  1504,  1505,  and  1506  enable  resistors,  capacitors 
and  inductances  to  be  classified  at  a  rate  of  4000  units 
per  hour  when  used  in  connection  with  the  knee>ope- 
rated  Test  Jig  Type  3901. 

The  impedance  deviation  of  the  unknown  unit  from  a 
known  R,L  or  C  standard  are  read  off  the  instrument 
meter  directly  in  */•■  Phase  angle  deviations  are  reed 
off  in  radians.  Impedance  deviation  ranges: -t- 1.5*/*  to 
-  1.5*/..  7*/,  to  4-  «*/„  and  25*/,  to  +  35%.  Phase 

angle  deviation  ranges: (-^1.5 to  +1*5)  X  10**  radiaru, 
(-f-7  to  +  7)  X  10'*  radians,  arsd  (-i-  25  to  +  25)  X  10** 
radians. 

Interchangeable  instrument  meter  scales. 


^■r.‘ ' 


Write  or  phone  for  fvrther  information 


Frequency 

kc/s 


50A«/4F-10/irF 
30.ir^<F-  iftf 
20  MftP  —  01  ^F 


2  mH-IOOH 


10f2-  10 


lOf?  —  1  MO 


0,2  mH  -  2  H 
20«H-  20 mH 


10O  -  50  Kf? 


No 

Poataer  Stamp 
Neccaaary 
if  Mailed  in  the 
United  State* 


Will  be  Paid 
by  Addreaaee 


City - 

YOUR  PRIMARY  RISPONSIRILITY 


A.  Administrative  Q 

B.  Engineering/Design  Q 

C.  Production  □ 

D.  Operations  Q 

E.  MaintenarKe  □ 

F.  Purchasing  □ 

G.  Other _ Q 


D  Please  send  complete  line 
catalog. 


.Zen* - State - 

YOUR  RUSINISS 

1 .  Manufacturing  O 

Product _ 

2.  Research  &  Development  Q 

Type - — - 

3.  Military  Personnel  D 

4.  Government  Personnel  Q 

5.  Other - D 

Q  Other  information 

(specify) - 


Name - 


4  mi  ttt  THiS  Si9g 


Mail  NOW!  ***•  H0€Marrl 


S—  ofhT  $ld9  for  voluabf*  InformafloH  m 


Company - - - 

AddroM - 


BRUEL&KJAER 

Technical  Review 


To  be  distributed  by  B  &  K  Instru¬ 
ments,  Inc.  If  you  wish  to  continue  to 
receive  this  valuable  publication  or 
wish  to  have  your  name  added  to  our 
mailing  list,  fill  out  and  mail  the  return 
card  NOW. 

The  mailing  list  which  brought  you  the 
"Technical  Review”  in  the  past  can  no 
longer  be  used.  Act  NOW  so  you  will 
not  fail  to  receive  this  up-to-date 
measurement  information  regularly. 


■M 


Gentlemen: 

I  wish  to  receive  fhe  B  &  K  ''T«chnical  Ruvi«w”. 


A  Brut!  d  A/eer  inttgraM  sound  instrumontation  pana!  anab/as 
a  larga  a/actricaf  manufacturing  corporation  to  automatically 
maasura  and  analyia  tha  noita  from  larga  powar-transformars. 


vibration 


INTEGRATED 

♦B  &  K  INSTRUMENTS,  Inc. 

K.  S.  tttaaietfaf  y4fam€^  fan  OU  ftma  gmaftOy 

BRUEL  &  KJAER  INSTRUMENTS 


B  &  K  INSTRUMENTS,  Inc.  —  A  new  company,  organised  to 
serve  a*  your  central  source  for  integrated  instrument  systems  for 
automatically  measuring  sound,  vibration  and  strain. 

R  &  K  INSTRUMENTS,  Inc.— Provides  a  professions!  consultation 
service  to  aid  you  in  establishing:  measurement  progams,  testing 
techniques,  special  accessories  to  complete  instrument  systems. 
B  &  K  INSTRUMENTS,  Inc.  —  Offers  technical  counseling  from 
qualified  engineering  representation  working  with  our  field 
application  engineers. 

B  a  K  INSTRUMENTS,  Inc.  —  has  completely  equipped  facilities, 
staffed  with  factory  trained  specialists  to  give  immediate  service 
or  calibration  on  all  instruments  we  sell. 


B  &  K  INSTRUMENTS,  Inc. 

3044  W  lOeth  STREET  •  CLEVELAND  11.  OHIO  •  CLearvjter  1  8430 


Test  Jacks 

The  introduction  of  Ccinite’s  back-mounting 
jacks  makes  available  for  the  first  time  a  complete 
line  of  AijfA  quality  test  jacks  suitable  for  use  in 
equipment  where  long  life  and  dependability  are 
essential. 

Ucinite  Test  Jacks,  designed  for  standard  .080 
phone  tips,  are  available  in  a  variety  of  colors 
ideally  suited  to  coded  application.  Silver-plated, 
heat  treated  beryllium  copper  contact  is  made  in 
one  piece  with  large  terminal  ends  for  easy  solder- 


by  Ucinite 

ing.  The  feed  through  typ>e  is  provided  with  a 
one-piece  brass  terminal  stud,  tin-plated. 

The  specialized  abilities  and  ex|>erience  of 
IVinite’s  own  staflF  of  design  engineers  are  avail¬ 
able  for  work  on  new  and  unusual  problems. 
Volume  production  facilities  ensure  fulfillment  of 
the  largest  requirements. 

For  full  information,  call  your  nearest  IVinite 
or  United-Carr  representative  or  write  directly 
to  us. 


The 

UCINITE  CO. 

Newtonville  60,  Mass. 
Division  of  United-Carr  Fastener  Corp. 


Sp^rlatimtm  In  El^trlcml  Amii^n»bll0»»^ 
Radio  and  Aalontoliro 
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Design  better  products  with 


Potted  with  Silastic  RTV,  a  component  can 
(center)  is  ready  for  use  in  Southwestern 
Industrial  Electronics'  geophysical  amplifier. 
Silastic  RTV  protects  and  seals  circuits 
against  many  hazards. 


V(P\Chl  PROPERTIES  OF  SILASTIC  RTV 

Temperature  range . — 100to480F 

.  — 70to250C 

Dielearic  strength,  volts/mil  .  .  300  to  500 


Surface  resistivity  at  50% 
Relative  humidity,  ohms 


.  .  2.8  X 10** 


Dielectric  constant, 

10°  cycles  per  second  ........  23 

Dissipation  factor, 

ICP  cycles  per  second . 0.003 


Protect  and  seal  sensitive  electronic  instruments  this  new, 
“do-it-yourself”  way.  Silastic*  RTV,  the  Dow  Corning 
silicone  rubber,  vulcanizes  at  room  temperature  to  form  a 
rubbery  silicone  solid  overnight.  Simply  apply  with  calking 
gun  or  by  hand  —  no  processing  required.  Parts  made  with 
Silastic  RTV  withstand  temperatures  from  —70  to  250  C, 
resist  moisture  and  oxidation,  cushion  vibration  and  shock. 
Dielectric  properties  are  excellent.  Use  Silastic  RTV  for 
encapsulating,  potting  or  calking.  Free  literature  available. 

If  you  consider  ALL  the  properties  of  a  silicone  rubber^ 

you'll  specify  SILASTIC, 


first  in 
silicones 


Doimt  Ooming  corporation 

MIDLAND.  MICHIOAN 


CIRCLE  103  READERS  SERVICE  CARD 


September  12,  I95d  —  ELECTRONICS  engineering  issue 


SILftSTlC 


RTV  cures  at  room  temperature 


•  ■ .  protects  ogainst  moisture  and  shock 

•  .  •  retains  eiectricai  properties  at  high  temperatures 


Dow  Corning  Silicone  Dielectrics 


Trop-Arctic  chamber 


SILICONE-GLASS  LAMINATES  SURVIVE 
DEEP  FREEZE,  OVEN  HEAT 

Virtually  unaffected  by  temperatures  as  high 
as  250  C,  silicone-glass  laminates  are  ideal 
insulating  and  structural  materials.  They  are 
lightweight,  strong,  moisture  and  arc  resist* 
ant  .  .  .  have  low  loss  factor,  low  moisture 
absorption.  Can  be  drilled,  machined,  sanded, 
sawed.  Supplied  in  various  finished  shapes  by 
leading  laminators. 


CIRCLi  104  REAOfRS  SERVICE  CARD 


Wait  Coott  Elactricol  Monufocturing  Corporation  loUnoid 


SYLKYD  ENAMELED  WIRE 
AIDS  MINIATURIZATION 

Heat-stable  Sylkyd*  enameled  magnet  wire 
makes  it  possible^  to  design  smaller  and 
more  reliable  electronic  equipment.  Equal 
in  diameter  to  Class  A  wire,  Sylkyd  enam* 
eled  wire  is  suitable  for  use  in  IHOC  insu¬ 
lation  systems;  resists  moisture,  corona, 
most  chemicals;  has  good  shelf  life  and 
handling  properties.  Write  for  new  illus¬ 
trated  brochure. 

CIRCLE  10S  READERS  SERVICE  CARD 


SILICONE  VARNISH  GIVES 
LONG  LIFE  IN  HIGH  AMBIENTS 

Impregnated  with  Dow  Corning  Silicone  Varnish, 
the  insulating  components  of  miniature  coils,  servos, 
motors,  transformers  and  other  assemblies  are 
bonded  into  moisture  resistant  insulation  systems 
having  high  dielectric  strength.  Combined  with  other 
silicone  components,  silicone  varnishes  assure  maxi¬ 
mum  reliability,  permit  operating  temperatures  up 
to  250  C  .  .  .  aid  miniaturization  .  .  .  increase  life 
while  protecting  against  many  chemicals,  corrosive 
atmospheres,  other  environments. 

CIRCLE  1M  READERS  SERVICE  CARD 

For  further  information  on  these  products,  write  Dept. 
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Boesch  Manufacturing  Co.,  Inc.  Danbury,  Conn. 
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MODEL  300  TOROIDAL  WINDER  . 

...  A  significant  step 
toward  automation 


for  toroidal  coil  lizot  0.218"  ID  to  S*  OO,  wtro  tiztt  #20 
through  #42  AWG,  Boosch  otfort  four  mochinut  .  .  .  th«  now 
TW300  and  TW2SI  and  the  wall-known  TW200  and  TW201. 
Shuttlo  haods  and  thuttlat  ara  inlarchangaabla  on  oil  mochinas. 

Elacironic  controlt  of  tha  TW300  provida  faaturas  navar  bafora 
offarad  in  a  toroidal  windar  .  .  .  100%  accuracy  in  counting 
^  turns  of  any  tiza  wira  without  physical  contact  .  .  .  spaads  up 

^  to  2000  turns  par  minute  .  .  .  4-digit,  2  or  7  position  prada- 

terminad  turns  counting  .  .  .  controlled  occalaration  and  da- 
calerotion  .  .  .  automatic  winding  of  any  segment  configuratian 
with  exact  rapoatobility  .  .  .  progressiva  winding  of  segments 
^  or  continuous  coils  in  either  direction.  A  significant  step  toward 
automation  of  toroidal  winding,  tha  TW300  cuts  production  time 
and  operator  fatigue,  and  offers  unlimited  flexibility  in  tha  pro¬ 
duction  of  new  coil  types  with  superior  electrical  charoctarislics. 

I  A  work  horse  of  the  industry,  the  TW200  is  also  a  fully  auto¬ 
matic  high-production  machine  .  .  .  wira  spacing  is  variabla, 
cora  rotates  automatically  for  continuous  winding,  or  oscillates 
.  through  any  angla  between  45"  and  180°  for  segmental  wind- 

}  ing.  Available  with  predetermined  mechanical  footage  counter 

for  looding  shuttle,  with  optional  fixed  or  0-1200  rpm  variable 
speed,  and  choice  of  6-digil  single-setting,  or  3-digit  3-setting 
electronic  pradetermined-turns  counters. 

Tha  TW201  is  on  economical  production  winder  ...  a  pro- 
fessionol  aid  in  the  laboratory,  o  dependable  winder  in  produc¬ 
tion.  Core  is  oscillated  manually  by  a  single  lever,  but  clamped 
mechanically.  Winds  standard  coils  without  attachments.  Avail¬ 
able  with  some  choice  of  counters  and  drives  os  the  TW200. 

•  • 

The  new  low-cost  TW23t  is  a  packaged  unit,  complete  and  ready 
for  operation.  Similar  to  TW20I  but  has  built-in  non-predater- 
mined  turns  counter  ond  AC  drive  vorioble  up  to  1000  rpm. 
A  slower-winding  laboratory  mochine,  but  usable  in  production 
like  TW20I  by  addition  of  predetermined  turns  counter.  Uses 
some  special-purpose  accessories  os  TW200  and  TW20I. 


MODEL  TW200 
TOROIDAL  WINDER 


MODEL  TW301 
TOROIDAL  WINDER 


MODEL  TW251 
TOROIDAL  WINDER 


MODEL  TW 
TARE  WINDER 

A  motor-driven  winder  for  apply¬ 
ing  non-adhesive  topes  to  toroidal 
cores  and  coils.  Us  quick  opera¬ 
tion  mokes  it  a  highly  valuoble 
production  tool,  one  minute's  time 
to  tope  o  core  or  coil  is  typicol. 
Speed  is  variable,  handles  coil 
sizes  from  ID  to  4*  OD,  winds 
mylar,  rayon,  cotton,  silk  or  glass 
tapes  in  widths  %*,  Ks*.  Vi*. 

and  Tape  overlap  is 

continuously  odjustoble. 


MODEL  8W2 
BOBRIN  WINDER 
A  quick,  rugged,  versatile,  com¬ 
pletely  automatic  winder  lor  bob¬ 
bins,  solenoids,  resistors,  reloys 
end  other  random-wound  coils. 
Speed  is  vorioble  to  8000  RRM, 
winds  coils  from  to  3  inches  in 
length,  diameters  to  3  inches,  wire 
sizes  #17  through  #30  AWG. 
Features  single  and  multiple  wind¬ 
ing,  outomotic  acceleration  con¬ 
trol,  finger-tip  controls,  operator 
safety  provisions,  life-time  lubri¬ 
cation,  plug-in  electrical  compo¬ 
nents.  Only  8  by  34  by  18\^*, 
one  operator  con  tend  up  to  four 
machines  ploced  side  by  side. 


MODEL  SM 
TOROIDAL  WINDER 
The  first  and  only  toroidal  coil 
winding  machine  ever  monufoc- 
tured  to  wind  toroids  down  to  Ks 
of  on  inch  ID.  Speed  is  vorioble 
from  0  to  800  RFM,  handles  wire 
sizes  #26  through  #30  AWG. 
Features  completely  automatic 
operation,  continuously  variable 
shuttle  speed,  segmental  and  360 
degree  winding,  predetermined 
length-of-wira  and  turns  counting, 
one-hand  control  to  insert  cere  and 
remove  finished  coil,  mechanical 
cora  holder,  automatic  core  rota¬ 
tion,  dynamic  braking,  and  vori- 
oble  wira  spacing. 


MODEL  BRA 
RERMEAMETER 

Assure  product  uniformity  and 
eliminate  cost  of  trimming  coils  to 
Inductance.  This  unique  instru¬ 
ment  grades  toroidal  cores  before 
winding  ,  .  .  malar  displays  per- 
centage-ef-neminal-lurns  devin'ion 
from  standard  .  .  .  operator  winds 
correct  number  of  turns  to  obtain 
proper  inductance  for  each  coil 
even  though  core  permeability 
varies  from  core  to  core.  Available 
with  either  air-  or  manually- 
operated  fixture,  handles  ceres 
ranging  in  permeability  from  14 
to  123  and  sizes  from  0.3"  ID  to 
5.28"  OO.  Overall  accuracy  is 
0.23%t  large  meter  reads  to 
0.1%. 


Write  for  complete  catalog  today.  Watch  8oesch  this  year  for  important  now  davalopmantt. 


□  OESCH  DD 


t 


WHEN  IT 
COMES  TO 
MINIATURE  , 
CONTROLS.. 


CHECK  THE  OVERALL  SIZE... 

including  switch,  if  needed.  For  practical  space-saving  ability, 
Stackpole  miniature  “F”  Controls  lead  the  way  —  only  0.637" 
in  diameter  behind  the  panel  for  the  entire  length  of  both 
control  and  switch. 


■  M-  • 


Photos  show  sido  and  roor  viows  of  a  Stock- 
polo  f  Control  with  2'polo  switch.  Dotted 
linos  indicate  bohind-ponol  space  occupied 
by  o  conventional  ‘‘minioture'*  control. 

Notice  how  Stockpole's  small  switch  size 
perfectly  complements  the  miniature  control 
.  .  .  saves  precious  chassis  space  where  it’s 
needed  the  most. 


FEEL  and  HEAR  THE  SWITCH  ACTION... 


for  the  tease-proof,  positive  “feel”  and  audible 
“click”  only  a  true  snap-action  switch  provides.  “B”- 
Series  switches  used  on  “F”  Controls  have  the  same 
time-proven  mechanism  as  larger  Stackpole  control 
switches.  They’re  U.L.  Inspected  for  1  amp.  @  125v 
ac-dc;  4  amps  @  25v  dc. 


CHECK  THE  COMPLETENESS  OF  BOTH 
CONTROL  and  SWITCH  LINES 


Printed  wiring,  wire-wrap,  or  standard  lug  termi¬ 
nals  as  well  as  fold-tab  or  threaded  bushing  mount¬ 
ings  are  available  on  all  Stackpole  miniature  “F” 
controls.  Both  SPST  and  DPST  switches  can  be 
supplied. 


miniature  ''F”-serles 


CI*<tronie  Componontr  Division 

STACKPOLE  CARBON  COMPANY,  St.  Marys,  Pa. 

In  Canada:  Canadian  Stockpol*  ltd.,  550  Evoni  Avo.,  Etobicoko,  Toronto  14,  Onl. 


PIXIO  A  VABIMII  COMPOSITION  MSISTORS  •  SlIDf  «  SNAP  SWITCNiS  •  IION  COtlS  •  CERAMIC  MACNEH 
FIXED  COMPOSITION  CAPACITORS  .  CERAMACK  FERROMAGNETIC  CORES 
HUNDREDS  OF  CARtON,  GRAPHITE,  AND  METAl  POWDER  PRODUCTS. 
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AMPLIFIERS 


for  nuclear 
reactor  control 


L09  N  and  Period  Amplifier 


AID-(P)  Preomplifier 


CLC  Power  Supply 


Typical  of  the  extra  value  you  get  in  Honeywell 
nuclear  reactor  control  amplifiers  is  the  Log  N  and 
Period  unit.  It  combines  basic  time-proved  circuits 
with  exclusive  Honeywell  improvements  develo|)ed 
through  extensive  experience  in  application  and 
system  responsibility  for  reactor  control  systems. 

In  Ms  nnw/y  improvnd  mod*!,  you  gmt: 

•  froodom  from  tpuriou*  scrams,  gainod  by  propor 
filter  Nmo-conslants  and  oxtonsivo  decoupling 
of  all  critical  circuits; 

•  highly  stable  period  section  using  chopper-type 
d-c  amplifier; 

.  •  built-in  period  calibration,  with  quick  and  simple 

[  front  panel  adjustment  and  meter  indication; 

•  calibration  of  both  power  and  period  sections 
during  operation  without  scramming  the  reactor; 

•  independently  adjustable  warning  and  scram 
times.  Scram  adjustment  covers  3  to  10  seconds, 
annunciation  3  to  30,  and  the  settings  do  not 
interact; 

•  adapter  plug  speeds  matching  of  amplifier  to  a 
particular  reactor; 

•  115  230  volt,  50  60  cycle  operation. 

Write  for  8|;)ecifications  on  this  Log  N  and  Period 
amplifier,  and  for  data  on  all  pictured  units.  For 
assistance  in  applying  these  amplifiers  to  nuclear 
reactors,  critical  assemblies  or  simulators,  call  on 
your  Honeywell  field  engineer  .  .  .  he’s  as  near  as 
your  phone.  Minneapolis-Honeywell,  10721 
Hanna  St.,  Beltsville,  Md. 


m 

1  .  -  . 

. 

A1D-(R)  Linear  Amplifier 

# 

Q 

Log  Count  Rote  Amplifier 


t  •  *  f*^ 

L  »  >  U 


iB- 


Low  Level  Period  Amplifier 


Safety  Amplifier 


Honeywell 


iMlij 
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;fenth  Hook 


R  and  D  Labs 
Engineers .. . 
Servicemen .  •  • 
Hobbyists... 


rhi» 


I 


f  f  • 


NEW 


BcMen 


WORKBENCH  HOOK-UP  WIRE 
DISPENSER  KITS 


l.ld.n  Oiip.ni.r  Kill  solv.  th.  problemi  of  wait,  and  incenv.n- 
i.nc.  for  all  ui.ri  of  Hook-Up  Wir.  and  or.  ovoilobl.  in  Ih.  14 
moil  popular  aiiortm.nli  of  Vinyl,  V’nyl-Nylon,  T.xlil.,  and 
T.flon*  iniulol.d  wir.  for  .v.ry  r.quir.m.nl. 

Each  kil  conloini  on  atiorlm.nl  of  Hook-Up  Wir.  colon  and 
typ.1  plut  a  porlobl.  m.lol  ditponi.r  rock  for  workb.nch  or 
wall  mounling.  Th.  diip.ni.r  rock  provid.i  o  compl.la,  compocl, 
and  conv.ni.nl  wir.  d.porlm.nl  for  .v.ry  working  area  ol  lh« 
uior'i  fing.r  lipi,  limplifi.t  ui.r  Hook-Up  Wir.  ilock  moinlo- 
nonc,  and  h.lpi  ko.p  wir.  ciMn  and  ord.rly  whil.  k.oping  Ih. 
workb.nch  n.ol  and  afficionl.  Avoilobl.  ol  oil  B.ld.n  jobb.rt. 


*  Ou  font  trodomork 


Mognol  Wiro  •  Load  Wir.  •  fowar  Supply  Cordi, 
Cord  SoH  ond  fertoblo  Cord  •  Aircraft  Wiroi 
Eloctrical  Meuioliold  Cord*  •  Etoctronk  Wiro* 
WoMing  Coblo  •  Automolivo  Wiro  and  Cabl. 


BeMen 

WIfIflMAMeA  POn  IMDOSTitV 
•iMce  leoe 
OHieAOO 


ON  THE  BENCH 


ELECTRONICS  engineering  issue  —  September  12.  ?958 


CIRCLE  33  READERS  SERVICE  CARD 


'CONSTANT  DCLAY  BAND  PASS  AND  lOW  PASS  FILTERS 
ARE  AVAILABLE  WITH  ATTENUATION  SLOPES  ILLUSTRATED 


new  constant  delay  filters 

give  minimum  intelligence  distortion  and  maxir^rfi  ptr^se  linearity 
in  radar,  telemetering  and  other  missile  applicajtSofis  ^ 


BAND  PASS  FILTERS  LOW  PASS  FILTERS 

Ch«nn«l  Frtgucncy  Part#  Dalay  in  m*.  BW  Fraquancy  Part  f  Oalay  in  ma 


Now  .  .  .  Burnell  &  Co.'s  new  Type  60051  Constant  Delay 
Filter  series  provide  delay  constant  to  within  5%  over  the 
Pass  Band  —  solve  troublesome  distortion  caused  by  non¬ 
linear  systems. 

It  has  become  apparent  that  the  phase  characteristics  of 
telemetering  filters  are  of  greater  importance  than  amplitude 
characteristics  in  creating  intelligence  distortion  and  mini¬ 
mum  transient  response  of  frequency  modulated  signals. 

Inasmuch  as  delay  is  constant  where  the  derivative  of  the 
phase  function  is  truly  linear  it  is  an  important  measure  of 
phase  linearity.  To  obtain  constant  delay,  a  complete  circuit 
configuration  revision  based  on  a  lattice  structure  is  required. 

For  compactness,  a  standard  type  60051  housing  is  avail¬ 
able.  Upon  special  order  JHU-APL  housings  for  circuit  re¬ 
placements  can  be  supplied. 

For  more  detailed  information  on  constant  delay  filters 
write  for  Bulletin  CD-051. 


SM051 

SM0S2 

SM0S3 

V40054 

S-*0(»9 

SMOM 

$«00M 

5  60060 
$6006) 
S  6006? 
$6006.1 
S60064 
$  6006$ 
$60066 
$  60067 
560066 
560069 
V600/0 
5-60071 
5-6007? 
54007J 


CASC  $1/1  — I",'..  ■  16,,  •  ?%  M 

IMPCOAMCC  MO'OOO 

OUTPUT  iMPCOANCf  •qu*H  MO'fOO 


'optional  impedance  available  on  special  order. 


TECHNICAL  DATA  FOR  BAND  PASS  FILTERS 

FOR  ±  71/2%  PASS  BAND 
^  Flat  within  3  db  over  pass  band 

2  21  db  at  ±  15%  of  center  freq. 

3  40  db  at  ±  22%  of  center  freq. 

^  Time  delay  over  the  pass  band,  constant  to  ± 
FOR  ±  15%  PASS  BAND 
^  Flat  to  3  db  over  pass  band 

2  23  db  at  ±  30%  of  center  freq 

3  40  db  at  ±  44%  of  center  freq. 

^  Time  delay  over  pass  band  constant  to  ±  7% 


CdiBlanl  Oqlay  Mnd  Pbm  FHtert 


EASTERN  DIVISION: 

10  PELHAM  PARKWAY.  PELHAM  MANOR.  N.  Y.  •  PELHAM  8  5000 
T6l«tvp6:  P*IHom  0-5000 

PACIFIC  DIVISION: 

720  MISSION  STREET,  SOUTH  PASADENA.  CALIFORNIA  •  RYAN  1  284) 

Taiatyp*:  Potocol  7378 


PIONEERS  IN  TOROIDS,  FILTERS  AND  RELATED  NETWORKS 
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Burnell  offers 

THE  MOST 

complete  line  of  encapsulated  toroids 
to  meet  your  circuit  needs 


/  ] 

Burnell  &  Co.,  pioneers  in  the 
development  of  toroids,  filters  and 
related  networks  now  offer  the 
most  complete — the  most  reliable  line 
of  encapsulated  toroids. 

Burnell  encapsulated  toroids  include 
the  only  encapsulated  adjustoroids 
available  anywhere — satisfy  the 
tous'hest  circuit  demands  in  service¬ 
ability — light  weight — miniaturization. 

Burnell  encapsulated  toroids  are 
particularly  useful  in  guided  missile  and 
similar  miniaturization  fields  where 
space  and  mounting  are  highly  critical 
factors.  Send  for  free,  new  Catalogue 
No.  104  covering  scores  of 
applications  with  schematics  and 
performance  curves. 


WilCHTS 

UNCASiO 

(OUNCK) 


NOMINAi 

UHCASfO 

CNMiNSIONS 


MOULOfO 

DIMfNSIONS 


mi 


I  »/r*E»/r' 

1 

I  i/r'ai/r' 

I 

1 

I**!  ivn" 

I 

I  a/3r*au/n* 

I  y/r'i?/!" 

1  vn^ivs/n 

t  VTfmn/tr 

I  f/i4**an/ir 


I  i/ir*  oo  ■  1/r*  N 

I  3  1  3/4"  oo  ■  3/4"  N 

1  3/4"  OO  I  1/r*  N 
I  3/4"  OO  ■  3/4"  N 
3  1  3/14"  OO  ■  33/33"  N 

I  3  1  3/14"  OO  ■  33/33"  N 

I  1/14"  OO  ■  1/3"  H 
»  1/14"  OO  ■  1/3"  H 
3  1  3/4**  OO  ■  3/4"  N 

1/3  1  1/14"  OO  ■  1/3"  N 

1  1/4'*  OO  ■  3/r*  H 
3/4"  OO  ■  1/3"  M 
3/4"  OO  ■  1/3"  M 
3/4"  OO  ■  1/3"  M 
1/4  3/4"  OO  ■  l/r*  N 


1/4  3/4"  00 
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EASTERN  DIVISION 

10  eCLHAM  PARKWAY 
KLHAM  N.  V. 
rCLNAM  R-SOOO 
TELCTYPCj  PCLHAM  3*33 


PACIFIC  DIVISION 

720  MISSION  STRCer 
SOUTH  PASAOCNA,  CALIPORNIA 
RYAN  1-2S41 

TELETYPE  PASACAL  7S78 
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Heath  Company  —  manufacturer  of  the  fa¬ 
mous  Heathkit  line  of  Amateur  Radio  Kits, 
Hi-Fi  Equipment  and  Electronic  Instru¬ 
ments — believes  in  positive  r-f  interference 
protection.  The  company’s  new  plant  at  Ben¬ 
ton  Harbor,  Michigan,  has  ACE  shielded  en¬ 
closures  for  its  design  and  development  work 
.  .  .  for  repairs  and  alignment.  All  critical 
measurements  are  completely  shielded  from 
r-f  interference. 

ACE’s  patented  RFI*  and  Cell-Type  Designs 
guarantee  high  attenuation  with  dependable 


r-f  interference  protection  at  all  frequencies. 
Modular  construction  permits  quick-and- 
easy  size  changes.  Enclosures  are  designed 
and  constructed  to  ensure  permanent  r-f 
leak-proof  performance. 

•  •  • 

Let  an  ACE  Engineer  help  you  work  out  an 
effective  and  economical  solution  to  your 
shielding  problem.  Whether  your  problem 
involves  one  unit  or  many,  you’ll  And' that 
ACE  has  the  experience  and  the  facilities  to 
handle  the  complete  job.  Write  for^  free 
catalog  on  standard  ACE  enclosures.’ 

*Lin4uy  StructMra 


First  and  Finest  in  Shielded  Enclosures 

ACE  ENGINEERING  &  MACHINE  CO.,  INC. 


Pennsylvania 
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New  Heath  plant 


high  reliability . . .  extreme  compactness 


IN  ftBLlABILITY,  “850”  features  include  fully  transistor¬ 
ized  power  amplifiers  and  power  supply  . . .  rugged  gal¬ 
vanometers  with  low  impedance,  high  current,  enclosed  coil 
assemblies  and  velocity  feedback  damping  .  .  .  JAN  com¬ 
ponents  wherever  practical,  such  as  MlL-T-27  hermetically 
sealed  power  transformers,  Mllv-approved  electrolytics  in 
power  supplies,  etc.  . . .  forced  filtered  air  cooling  for  stable 
operation. 


If  you  want  a  practical  direct  writing  system  for  straight¬ 
forward  recording  in  the  range  from  DC  to  100  cps  —  such  as 
computer  readout,  U-lemetry  recording  —  look  what  the  new 
Kanbom  "850”  offers  in  compactness,  reliability  and  operating 
convenience.  A  complete  8-prcamplifier  module  with  power 
supply,  plus  an  8-channcl  flush-front  recorder  package  con¬ 
taining  power  amplifiers  and  power  supply  at  rear,  occupy 
only  24  of  “850”  f>anel  space. 


PKRPONMANCB  characteristics  of  an  “850”  include  flat 
frequency  rcspon.se  0-70  cps,  down  3  db  at  100  cps  (10  div. 
peak-to-peak  amplitude)  .  .  .  thermal  drift  eliminated  by 
^urrent  fecdixack  {lower  amplifiers  .  . .  limiting  at  input  to 
nrevent  amplifier  saturation  or  cut  off,  so  that  damping  is 
never  lost .  .  .  drift  less  than  0.2  div.  for  20®  to  40®  C.  changes, 
line  voltage  changes  from  103  to  127  volts  . . .  gain  stability 
letter  than  1  %  with  20®  C.  and  20  volt  changes  . . .  linearity 
0.2  div.  over  50  divisions  . . .  clear,  permanent,  inkless  record¬ 
ings  in  true  rectangular  coordinates. 


And  in  operating  CONVBNIBNCB,  an  “850”  system  pro¬ 
vides  such  a<ivantagcs  as  nine  electrically  controlled  chart 
speisls,  selecteil  by  pushbuttons  ...  a  choice  of  interchange¬ 
able  Preamplifiers  (DC  Coupling  and  Phase  Sensitive  De¬ 
modulator  presently  available,  with  others  in  development) 
. .  .  remote  control  of  chart  drive,  speeds,  timer  and  marker 
. . .  monitoring  connection  points  ...  a  Recorder  that  loads 
from  fn)nt  and  has  built-in  paper  take-up  and  paper  footage 
indicator. 


SANBORN  COMPANY 

175  Wyman  Straat,  Waltham  54,  Mast. 


Atk  your  local  Sanborn  InduMtridl 
Salea-Sngineeriny  RejtreaenUUioe 
for  complete  facta  —  or  write  the 
Induatrial  Dvriaion  tn  ITaltAam. 


"VISIT  SANKORN  tOOTHS  9S7-9S9  AT  I.SA.  SHOW' 
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Advanced  missile  and 

space  projects 
require  Eiif>ineers  and 

Scientists  to  work  on 


THE  EEONTIEIIS  OF  SPACE 


Lockheed  Missile  Systems  Division,  recently  honored  at  the  first  National 
Missile  Industry  Conference  as  “the  organization  that  contributed  most 
in  the  past  year  to  the  development  of  the  art  of  missiles  and  astronauticsj’ 
holds  such  important,  long-term  projects  as:  the  Navy  Polaris  IRBM, 

Earth  Satellite,  Army  Kingfisher  target  missile,  and  the 
Air  Force  X-7  ramjet  test  vehicle. 

To  carry  out  such  complex  projects,  the  frontiers  of  technology  in  all 
areas  must  be  expanded.  Responsible  positions  in  our  research  and 
development  laboratories  and  in  our  project  organizations  are  available 
now  for  high-level  engineers  and  scientists. 

If  you  are  experienced  in  physics,  mathematics,  chemistry  or  one  of  the 
engineering  sciences,  your  inquiry  is  invited.  Please  write  Research  and 
Development  Staff,  Sunnyvale  27,  California.  (For  the  convenience  of  those 
living  in  the  East  and  Midwest,  offices  are  maintained  at  Suite  745, 

405  Lexington  Ave.,  New  York  17,  and  at  Suite  300,  840  N.  Michigan 
Ave,,  Chicago  11.) 


FLIGHT  IN  THREE  MEDIUMS 
Several  things  set  the  Polaris  apart  from  other 
outer  space  weapons  in  the  ballistic  missile  category, 
for  the  Polaris  program  involves  a  wholly  new 
concept  of  weaponry : 

1.  It  will  be  dispatched  from  beneath  the  surface 
of  the  sea. 

2.  It  will  be  radically  smaller  than  currently 
developed  land-launched  missiles,  yet  its  payload 
will  be  as  effective  and  its  range  the  same  as 
other  IRBMs. 

3.  It  will  be  the  first  operational  outer  space  missile 
to  employ  solid  fuel  as  a  propellant. 

4.  It  will  travel  through  three  mediums  in  a  single 
flight :  water,  air,  outer  space. 

5.  Its  launching  base— a  submarine— is  not  fixed  but 
a  mobile  vehicle. 

OUTER  SPACE  PRCKiRAM 
Very  little  can  be  said  about  the  Earth  Satellite  pro¬ 
gram  at  this  time  except  that  its  success  will  necessitate 
advancing  the  state  of  the  art  in  all  sciences. 

The  Earth  Satellite  Project  is  perhaps  the  most 
sophisticated  outer  space  program  to  reach  the 
“hardware”  stage  in  the  U.S.  today. 

TECHNOLOGY 


ENEMY  SIMULATOR 

The  Kingfisher  is  the  nation’s  fastest  target 

missile,  developed  for  the  Air  Force  and  currently 

being  manufactured  for  the  Army  to  test 

the  accuracy  of  our  newest  supersonic  weapons. 

It  is  a  ramjet  target  vehicle  with  Mach  2-plus 
capabilities.  The  Kingfisher  not  only  has  the  speed  to 
match  the  defensive  missiles,  but  can  also  simulate  a 
vast  array  of  supersonic  enemy  missiles  and  airplanet 
attacking  from  great  height.  It  is  instrumented 
to  score  near  misses  and  even  theoretical  hits  without 
itself  being  destroyed. 

It  is  recoverable  from  flight  by  parachute  to  be 
flown  again,  permitting  weapon  system  evaluation  to 
be  conducted  at  greatly  reduced  cost. 

Lockheed  / 

MISSILE  SYSTEMS  DIVISION 

SUNNYVALE  •  PALO  ALTO  •  VAN  NUYS  •  SANTA  CRUZ 

COOKE  AIR  FORCE  BASE.  CALIFORNIA 

CAPE  CANAVERAL.  FLORIDA  •  ALAMOGORDO,  NEW  MEXICO 


Today’s  courier  sits  at  a  Kleinschmidt  keyboard 

The  lightweight  portable  Kleinschmidt  teletypewriter  Is  a  one-man  communication  center, 
transmitting  and  receiving  printed  communications  at  any  location,  under  any  conditions. 


The  mobility  of  our  modern  Army  demands  the  receipt 
of  vital  information  instantly  and  accurately.  There  can 
be  no  delays,  no  uncertainty.  Kleinschmidt  teletype¬ 
writers  and  related  equipment,  developed  in  coopera¬ 
tion  with  the  U.S.  Army  Signal  Corps,  speed  tele- 
printed  communications  between  outpost  and  com¬ 
mand  control,  provide  both  sender  and  recipient  with 


Pioneer  in  teleprinted 
communications  equipment 


an  identical  original  simultaneously.  Looking  ahead  . . . 
planning  ahead  . . .  setting  the  pace  for  almost  60  years 
has  made  the  Kleinschmidt  name  synonymous  with 
development  and  progress  in  the  teleprinted  communi¬ 
cations  field.  Now  the  engineering  skill  and  research 
facilities  of  Kleinschmidt  Laboratories,  Inc.,  are  joined 
with  those  of  Smith-Corona  Inc,  forecasting  boundless 
new  achievements  in  electronic  communications  for 
business  and  industry. 


KLEINSCHMIDT  LABORATORIES,  INC. 
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A  subsidiary  of  Smith-Corona  Inc  •  Deerfield,  Illinois 
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GOOD-ALL 
Metal  Enclosed  Capacitors  are 
first  choice  of  more  and  more  engineers 

Today,  “CP”  styles  per  the  MIL-C-25A  are  the  “WORK- 
HOHSK”  capacitors  of  military  electronics.  Soon,  new 
si)ecirications  such  as  MIL-C-0025  (USAF)  and  MIL-C-25B 
will  exert  their  influence  .  .  .  but  regardless  of  the  speci¬ 
fication  number,  more  and  more  engineers  specify 
GOOD-ALL  for  their  preferred  sources.  There  are  sound 
reasons  why  high  quality  is  consistently  maintained. 

HERE’S  WHY  ENGINEERS  ARE  CHOOSING  GOOD-AIL 

•  Well  engineered  designs  e  Skilled  assembly  personnel 

•  Modern  production  facilities  •  Rigid  Quality  Control 

Goixl-All  Specializes  in  these  tubular  types  per  M IL-C-25A 


CP04  05-08  09  cno 

All  popular  values  are  avail¬ 
able  in  stock  for  immediate 
delivery. 

Good-All  tubulars  per  MIL-C- 
25A  now  available  at  leading 
industrial  distributors. 


Spaciol  variotions 


Ol-Cloil  23S0.  An  economy  paper-base  phenolic  grade  having  good  tei 
flexural,  compressive,  and  impact  strength.  Adequate  for  most  non-ci 
printed-circuit  applications.  Can  be  cold  punched  and  sheared  up  to 
of  an  inch  in  thickness. 


How  CDF  Di-Clad^ 
can  solve  your 
printed-circuit 
problems 

The  CDF  line  of  copper-clad  laminates  in  all  grades 
is  now  known  by  a  new  name — Di-Clad.  Di-Clad 
grades  meet  the  varying  needs  of  design,  production, 
and  operation  of  electronic  equipment.  Grades  other 
than  those  described  are  also  available. 

Di-Clad  28E.  For  high  mechanical  strength,  low 
moisture-absorption,  and  good  insulation  resistance, 
CDF  Di-Clad  laminates  of  epoxy  resin  laminated 
with  glass  fabric  offer  the  designer  a  strong,  reliable 
combination. 

Di-Clad  112T.  A  Teflon*  glass-fabric  laminate  offer¬ 
ing  the  best  dielectric  properties  over  a  wide  tem¬ 
perature  and  frequency  range. 

Send  us  your  requirements  and  let  our  engineers 
help  you  select  the  right  grade  for  your  application. 

fTrademark  of  Continental- DUmonH  Fibre  C-orporation 
*Du  Pont  trademark  for  ita  tatrafluoroethylene  raain. 

CONTINENTAL-DIAMOND  FIBRE 

A  SUBUOIARY  OF  THf  COMPANY  •  NtWAtK  14,  Dll. 


TYPICAL  Di-Clad  PROPERTY  VALUES 


Dl-a«4  33S0 

Dl.a«l  16 
(NEMA  XXXP) 

01 -dad  18 
(NEMA  XXXP) 

01 -Clad  18E 
(NEMAG-IO) 

Dl-Clad  111T 
Teflon* 

BOND  STRENGTH— 0.0014"  foil  (lbs.  reqd. 
to  separate  1"  width  of  foil  from  laminate) 

6  to  10 

- 

6  to  10 

6  to  10 

8  to  12 

4  to  8 

MAXIMUM  CONTINUOUS  OPERATING 
TEMPERATURE  (De«.  C.) 

120  ' 

120 

120 

130 

200 

DIELECTRIC  STRENGTH  (Maximum  voltage 
per  mil  for  1/16"  thickness) 

800 

900 

830 

630 

700 

INSULATION  RESISTANCE  (Megohms)  96 
hrs.  at  35°C.  ft  90*  RH  (ASTM  D2S7.Fig.  3) 

300 

1 30,000 

600,000 

100,000 

73,000 

DIELECTRIC  CONSTANT  10'  Cydes 

4.3 

4.0 

3.6 

4.9 

2.6 

DISSIPATION  FACTOR  10'  Cycles 

0.040 

0.026 

0.027 

0.019 

0.0013 

ARC-RESISTANCE  (Seconds) 

3 

10 

10 

130 

180 

TENSILE  STRENGTH  (psi.) 

18,000 

16,000 

1 2,000 

48,000 

23.000 

FLEXURAL  STRENGTH  (psi.) 

27,000 

21,000 

18,000 

70,000 

13.000 

IZOD  IMPACT  STRENGTH  edgewise 
(ft.  Ihs.  per  inch  of  notch) 

0.80 

0.43 

0.42 

12.0 

6.0 

COMPRESSIVE  STRENGTH  datwise  (psi.) 

32,000 

28,000 

23,000 

62,000 

20,000 

BASE  MATERIAL  OF  LAMINATE 

Paper 

Paper 

Paper 

Medium-weave, 
medium-weight 
glass  cloth 

Fine-weave, 
medium-weight 
glass  cloth 

COLOR  OF  UNCLAD  LAMINATE 

Natural 

Natural 

greenish 

Natural 

Natural 

Natural 

■  —  n  .  . 

All  these  standard  grades  are  available  with  0.0014"  and  0.0028"  or  thicker  electrolytic  or  rolled  copper  foil  on  one  or  both 
surfaces.  Other  metal  foils  and  other  resin-and-base  combinations  can  be  supplied  on  special  order. 


*Dn  Pont  Trademark 
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PULSE  AMPLIFER  KLYSTRONS 


~a»KMaqm)SG  X7O0 


ODOOi 


Amplifier 

Klystrons 


FREQUENCY-  MEGACYCLES 


Th«  •xceptionol  ability  of  Eimoc  amplifier 
klyttroot  to  conveniently  and  reliably  gen- 
erote  high  RF  power  at  ultro-high  and  super- 
high  frequencies  mokes  them  ideal  for  use  in 
such  important  oeronouticol  applications  os 
high-power  ground-to-air  communications, 
TACAN  and  other  air  navigational  systems, 
super-power  radar  for  missile  trocking,  tropo- 
scotter  communications  networks  for  early 
worning  defense  ond  other  UHF  microwove 
systems. 

The  broad  frequency  coverage  ond  wide 
power  ronge  now  offered  by  Eimoc  omplifier 
klystrons  is  shown  in  the  occomponying  charts. 
Frequency  coverage  extends  into  the  SHF 
range,  and  multi-megawatt  pulse  output 
powers  ore  ovoiloble. 

For  more  detoiled  information  on  Eimoc's 
reliable,  simplified  approach  to  high  power 
ot  high  frequencies,  write  for  a  copy  of 
Klystron  Focts  Cose  Five.  The  Eimoc  Appli- 
cotion  Engineering  Deportment  will  gladly 
assist  you  in  plonning  the  use  of  Eimoc  power 
klystrons. 


CW  AMPLIFCR  KLYSTRONS 


ipoo 

FREQUENCY— MEGACYCLES 


EIMAC  0ESI6NE0  AND  MANUFACTURED  PRODUCTS 
Negative  Grid  Tubes  Vacuum  Tube  Accessories 

Reflex  and  Amplifier  Klystrons  Vacuum  Switches 

Ceramic  Receiving  Tubes  Vacuum  Pumps 

Traveling  Wave  Tubes 

Eimac  family  includes  more  than  40  ceramic  electron  tube  types 


1 


■7 


CONDENSED 

PERFORMANCE  DATA 


IN  NEWEST  DESIGN  20  IG  INTEGRATING  GYROS 


TrimmMi  drift  rate: 

0.1  “/**•■• 

0.3  Vht-  inax. 

Mat*  unbalance: 
5.07hr./g 

AnitoalatHc  centtant: 
0.0257hr./g’  rmt 
Maximum  cemmrnd  turning  rota: 
over  20° /mc. 
Dimentiont: 

2"  dki.,  4"  long 


Representing  a  major  breakthrough  by  Reeves’  gyro  research  laboratories, 
these  advanced  instruments  show  a  small  fraction  of  the  drift  rate  hitherto 
considered  low  for  high-performance  units  in  this  class. 

Other  characteristics  are  also  outstanding,  including  extremely  low  aniso- 
elastic  constant  and  high  command  turning  rate. 

Of  equal  importance  is  the  fact  that  these  instruments  measure  up  in 
every  way  to  well-known  Reeves  standards  of  precision,  ruggedness  and 
RELIABILITY  in  regular  production  models.  They  are  now  available,  and  we 
invite  your  inquiries  for  detailed  information. 

Other  Reeves  Gyros  and  AcceleronKter*  meeting  equally  exacting  standards  for  per¬ 
formance  and  reliability  include  a  comprehensive  series  of  10  IG,  20  IG  and  HIG  5 
Integrating  Gyros;  20  PIG  Pendulous  Integrating  Gyros  and  lOA  and  20A  Linear 
Accelerometers.  Technical  information  on  request. 


Precision 
Resolven  and 
Phase  Shifters 


Servo 

Mechanical 

Ports 


REAC  Analog 
Computers 
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WS7ANT. 


PRODUCTION  TESTING 


of  Coils,  Capacitors,  and  Resistors  I 


^  SAVES  VALUABLE  INSPECTION  TIME 

Gives  you  instantaneous  readout 


SPECIFICATIONS 


OSCILLATOR  FRiOUINCY  RANOf:  300  K<.  to  70  Me. 
in  1 1  rongof,  using  6  plug>in  inductors. 


^  EXTREMELY  SIMPLE  TO  USE 

ISo  operator  training  required 


INDICATING  SYSTIM:  Largo  S”  cathodo  ray  tubo, 
calibratod  in  %  O  on  tho  vortical  aiis  artd  % 
L-C  on  tho  horiiontal  axis. 


TOLIRANCI  LIMITS;  ±35%  O,  calibratod  in  incro- 
monts  of  S%;  ^S%  and  ^30%  L-C,  calibratod 
in  incromonts  of  ^  1  %  and  ±  S  %  rospoctivoly. 


Q  RANGE:  so  to  500 


INDUCTANCE  RANGE;  1  Microhonry  to  10  Milli- 
honrios. 


^  NO  TUNING  OR  ADJUSTMENT  NECESSARY 

Gives  simultaneous  indication  of  both  Q  and  L'C 

^  ELIMINATES  OPERATOR  MEASUREMENT  ERROR 

Single  readout  on  large  CRT  screen 


CAPACITANCE  RANGE;  3  MMF.  to  1000  MMF. 


norite  for  complete  information 


RESISTANCE  RANGf;  1000  to  500,000  Ohms. 


POWCR  SUPPLY!  105-135  Volts,  SO-AO  Cyclos. 
PRICE;  $750.00  F.O.R.  Roonton,  N.  J. 


•OONTON 

IBADIO 


ORPORATION 


"  *-;-Boonfon,  New  Jersey 
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Two  Beams 


Four  Traces 


TYPE 

551 


When  the  job  requires  it,  you  can  double  up 
and  display  four  different  waveforms  at  once 
with  this  dual-beam  oscilloscope.  Type  ^3/  54C 
Dual-Trace  Plug-In  Units  in  both  channels 
make  possible  the  four-trace  display. 

Less  spectacular  but  more  frequent  uses  of 
this  versatile  fast-rise  oscilloscope  include 
waveform  comparison  measurements  on  a 
dual-beam  display  in  the  dc-to-23  me  range, 
and  ail  the  usual  and  unusual  applications  of 
a  high-performance  laboratory  oscilloscope. 


TYPE  55 1 
SPECIAL  FEATURES 


WIOI-»AND  VIRTICAL  AMPLIFIERS 

Moin-unil  ritatimai—  I  2  mjitvc. 

Pbstbonds  ond  riMtimct  with  Typ»  53  S4K  units— 
dc-to-25  me,  0.014  ^sac. 

SIONAUHANOLINO  VERSATILITY 

All  Type  S3  54  Plug-In  Units  con  b«  usad  in  both  chonnals. 
0.2  ittmt  DELAY  NHWORKS 
WIDE  SWEEP  RANGE 

0.02  ftsac  cm  to  12  sac,  cm. 

SINGLE  SWEEPS 

Lockout-rasat  circuitry. 

COMPLETE  TRIGGERING 

Fully-outomotic  or  omplituda-laval  salaction  with  prasat  or 
monuol  stobility  control. 

lO-kv  ACCELERATING  POTENTIAL 

Srightar  display  for  fast  swaaps  and  low  rapatition  rotas. 


without  plug-in  units . 

Typ*  SOD/  S3A 

Scopa-Mobila  . . .'. 

Typ«  53  54K  Fost-Risa 
Plug-In  Preomplifiars,  aoch . 
Typ*  S'i,  SAC  Dual-Troca 
Plug-In  Praamplifiars,  each . 

'  Prices  f.o.b.  factory. 


Tektronix,  Inc 


P.  O.  Rox831  •  Portland  7,  Oragen 
Phono  CYprott  2-261 1  •  TWX-PO  31 1  •  Cablo:  TEKTRONIX 

TIKTRONIX  nilD  OttlCIti  Altwmon.  1. 1.,  NY-  Albuavarqu*  •  IconanM*.  NT-  t-Rolo 
CiGvGloFKi  •  OoNos  •  Ooyton  •  Elmwood  ^rli,  M.  •  Endw«ll.  NY*  Howslon  •  IcrtKrvp  ViMoqg, 
Mich.  •  Eost  Los  Angolos  •  Wtst  lot  An^olGt  *  Minr>«opoht  *  Mission,  Kontot  *  NowtonvilW. 
Mots  •  Mo  AHo,  CoM.  •  Philedolphio  •  PHoomR  •  Son  OiGfO  •  Syfoewt#  •  Idwton,  Md. 
Union,  N.  i.  •  WiMowdolo,  Onl 

TIKTROIdIX  INOINmiNO  RIMUMNTATIVISi  Arthur  Lynch  A  Atioc  .  El  My*ts,  Flo  , 
ComGsvftlD,  Flo  ;  Sivmt  A  ColdwoH,  AHonto.  Go.,  H<9h  Eotnt,  N.  C.;  Howthorn*  Eloctronwt. 
Pordond,  Or#.,  S«attl«.  Woth.;  HyfronK  MGOsuFDmonts,  Donv^r,  Colo  ,  Soh  loh«  City,  Ufoh. 
TokifontB  It  fopfotonttd  m  20  ovortoot  coontriot  by  quohAod  onQinooring  of9oniiotiont. 


Ploato  call  your  Toktronix  Fiold 
Enginoor  or  Roprotontativo  for 
comploto  spocifications  and,  if 
detirod,  to  arrango  for  a  dons- 
onstration  at  your  convonionco. 
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this  is  a  record  off  phase  shifft 


Visicorder  Record  —  %  actual  size 


Model  906 A  Visicorder 
pictured  with 
Record  Takeup  and 
Latensifier  L'uit, 


These  welder  phase-shift  heat-control  patterns  were 
directly  recorded  with  a  Honeywell  906  Visicorder  at 
Bristol  Aircraft  (Western)  Limited  in  Winnipeg. 

Since  the  welding  heat  generated  is  pro(K>rtional  to 
the  square  of  the  current  value,  phase  shift  must  be  accu¬ 
rately  controlled  in  order  to  determine  the  heat  value. 
If  the  phase  shift  dial  is  not  accurately  calibrated,  the 
result  is  too  much  or  too  little  heat,  and  a  poor  weld. 

In  this  application,  the  Visicorder  is  an  essential 
guide  to  accurate  calibration,  since  ink-type  recorders 
do  not  cover  the  sensitivities  and  frequencies  needed  and 
an  oscilloscope  would  present  a  continually  changing 
pattern  since  most  recording  periods  are  less  than  10 
cycles.  The  directly-recorded  Visicorder  patterns  allow 
a  convenient  study  of  the  exact  time  when  the  current 
wave  form  was  being  cut  off. 

Here  is  the  circuit  used  in  this  test. 

Input  Ortuil  lor  Otcillopram  of  D.  C.  Wa/diiig  Curroml 
lower  Arm  I  p 

of  Woldor  - ^  N  I  soriot 

To  V450-53B 
Galvo  A  shunt 
(No  amplificalioni) 


The  Honeywell  Visicorder  is  the  first  high-fre¬ 
quency,  high-sensitivity  direct  recording  oscillo¬ 
graph.  In  laboratories  and  in  the  field  everywhere, 
instantly-readable  Visicorder  records  are  pointing 
the  way  to  new  advances  in  product  design, 
rocketry,  computing,  control,  nucleonics  ...  in  any 
field  where  high  speed  variables  are  under  study. 

The  new  Model  906A  Visicorder,  now  avail¬ 
able  in  8-  and  14-channel  models,  produces 
longitudinal  grid  lines  simultaneously  with  the 
dynamic  traces,  time  lines,  and  trace  identification 
by  means  of  new  Accessory  units.  . 

To  record  high  frequency  variables— and  moni¬ 
tor  them  as  they  are  recorded— use  the  Visicorder 
Oscillograph.  Call  your  nearest  Minneapolis- 
Honey  well  Industrial  Sales  Office  for  a  demon¬ 
stration. 


Wnidnr  Arm  T 

Calibratnd  2.16*10'^ 
Ohms  bntwnnn  I 


Honeywell 

H] 


teference  Dale:  Write  for  Visicorder  Bulielin 

Minneapolis  Honeywell  Regulator  Co.,  Industrial  Products  Croup,  Heiland  Division,  5200  E.  Evans  Avenue,  Denver  22,  Colorado 
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ALLEN-BRADLEY 


HOT  MOLDED  RESISTORS 


AUTOMATIC  MOLDING  AAACHINES  take  the  re 


ARE  PRECISELY  CONTROLLED 


sistonce  powder,  insulation  powder,  and  lead 


AT  EVERY  STAGE  OF 


wires,  and  hot  mold  them  under  closely  controlled 


PRODUCTION 


high  temperature  into  one  integral  unit. 


Miracle 

of 

Precision 

anH 

Uniformity 


AUTOMATIC  HEADING  AAACHINES  form  heads 
on  the  end  of  lead  wires  to  make  sure  they  will 
be  solidly  anchored  in  the  resistor  body.  Wire  has 
been  previously  tinned  for  easy  soldering. 


ALLEN-BRADLEY 


Electronic  Components 
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AUTOMATIC  COLOR  CODING  AAACHINES  apply 
color  bonds  and  oven-bake  the  enamel  at  high 
temperatures  to  assure  that  the  color  coding  will 
withstand  the  maximum  operating  temperatures  of 
150®C  and  all  types  of  cleaning  solvents. 


Allen-Brodley  Co.,  110  W.  Greenfield  Ave. 
Milwaukee  4,  Wisconsin 


In  Conodo:  Allen-Brodley  Conodo  Ltd. 
Gall,  Ontario 
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Allen -Bradley  has  been  making  preciaely  uni-  L 
form  resistors  —  not  by  the  millions  but  by  the 
bill  ions  — over  the  years.  The  exclusive  hot 
molding  process  —  developed  and  perfected  by 
Allen-Bradley —  uses  specially  designed  auto¬ 
matic  machines  that  incorporate  precision  con¬ 
trol  at  every  step  of  production.  Shown  here  are 
a  few  of  the  special  machines  that  make  pos¬ 
sible  the  amazing  uniformity  —  from  resistor  to 
resistor,  year  after  year  — for  which  Allen- 
Bradley  composition  resistors  are  famous. 


Man-Machine  Relationships:  h  A  New  Field  for  Engineers  and  Scientists 


A  new  field  for  Operations  Research  Specialists,  Engineers, 
Computer  Programmers  and  Behavioral  Scientists  has  arisen 
from  SDC’s  work  on  relationships  of  men  and  machine  systems. 
It  involves  two  major  projects:  1  creating  and  conducting  large-' 
scale  training  programs  in  present  and  planned  air  defense  sys¬ 
tems;  and  2  operational  computer  programming  for  SAGE. 

Attaining  the  most  effective  interaction  between  men  and 
machines  in  these  programs  is  of  prime  importance.  It  requires 
intensive  effort  in  an  unusual  combination  of  technical  and 
scientific  areas.  As  such,  it  is  a  new  field  of  endeavor. 

Both  programs  also  have  these  elements  in  common:  •  they 
are  constantly  changing  in  problems  •  they  are  long-range  in 
nature  •  they  are  essential  to  the  welfare  of  the  United  States. 
The  close  interrelationship  of  these  programs,  the  widely  diversi¬ 


fied  specialists  engaged  in  them,  and  the  dominating  influence 
>U'  man-machine  relationships  make  SDC's  work  unique.  Opera¬ 
tions  Research  Specialists,  Engineers,  Computer  Programmers. 
Behavioral  Scientists  —  all  find  their  assignments  reflect  the 
unique  qualities  of  this  new  field. 

The  growing  complexity  of  SDC's  work  has  created  a  number 
of  positions  in  these  fields.  Inquiries  are  invited.  Address:  R.  W. 
Frost,  2408  Colorado  Avenue,  Santa  Monica,  California,  or 
phone  collect  at  EXbrook  3-9411  in  Santa  Monica. 


SYSTEM 

DEVELOPMENT 

CORPORATION 

Santa  Monica,  California 


An  lnd«p«ndent  nonprofit  ortanluUon,  formorijr  n  filvition  of  Tbo  RAND  Corporation 
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ROTARY 


THESE, 22  SERIES 


SWITCHES 

WILL  HANDLE  ALMOST 


LOW-CURBENT 


APPLICATION 


ROTARY  SLIDE 


EACH  SWITCH 
IS 

IN  NUMEROUS 
VARIATIONS. 
DETAILS 

ON  ANY  SERIES 
ARE  AVAILABLE 
ON  REQUEST 


ADAPTABLE;  8,  10,  12, 
and  14  positions;  many 
variations;  economical. 

Series  J,  K,  N 


SAAALl;  Up  to  12  positions 
in  phenolic,  Mycolex,  or 
steatite  insulotion. 

Series  F 


1S-POSITION;  Single  or 
double  .eyelet  fastening 
of  clips. 

Series  I 


LOW  COST;  2  to  5  posi¬ 
tions;  fits  in  limited  spoce. 

Series  50,  53 


FOB  PBINTED  CIBCUITSi 
Special  lug  designs  for 
direct  insertions. 


SIMPLE  SWITCHING;  Up 
lo  5  positions  combined 
with  AC  switch. 

Series  S3,  54 


LEVEB  OPEBATED;  2  to  5 
positions;  numerous  ver¬ 
sions  using  std.  wofers. 

Series  1 85 


CONCENTBIC  SHAFTS; 
Dual  and  triple  shafts 
with  many  wafer  types. 


SIMPLE  SWITCHING;  Up 
lo  4  positions;  numerous 
variations. 

Series  30 


2-POSITION;  Shorting 
type  with  floating  slider. 

Series  70 


COMPLICATED  SWITCH¬ 
ING;  3  to  4  positions;  up 
to  20  poles;  very  thin. 

Series  1  SO 


SOLENOID  SWITCH;  Oak 
wafers  with  G.  H.  lelond 
type  of  Bofory  Solenoid. 


SINGLE  BUnON— 1  to  4 
poles;  spring  return  and 
push-push. 

Series  170,  175 


SIMPLEB  CIBCUITS;  3  to 
12  buttons;  very  adapt¬ 
able  unit. 

Series  80 


COMPLICATED  CIBCUITSi 
1  to  18  buttans,  up  to  32 
contacts  eoch. 

Series  1 30 


tons;  up  to  14  contacts 
per  button. 


For  Recommendations  on  Unusual  Applications,  send  us  a  sketch  and  short  description. 


1360  Clybeurn  Ave.,  Dept.  C,  Chicago  10,  lllinolt 
Phene:  MOhawk  4-2223 


SWITCHES 


kOTAtY 

SOLENOIDS 


CHOPPERS 


VIIRATORS 


SPECIAL 

ASSEMtllES 
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To  achieve  ttmbrclla-like  radar  protection  Hughes  engineers 
at  Fullerton,  California,  have  developed  systems  which 
position  radar  b«uns  in  space  by  electronic  rather  than 
mcclianical  means.  Tliese  unique  three-dimensional  radar 
systems  ate  digiully  programmed  to  insuntaneously  detect 
high-speed  enemy  aircraft,  even  at  low  altitude. 

Other  defense  systems  under  development  at  Hughes  in 
Fullerton  are  Dau  Processors  which  monitor  the  movement 
of  h'lndreds  of  aircraft,  store  the  information  and  assign 
dc  tense  weapons;  radan  with  beams  capable  of  detecting 
and  tracking  missiles;  and  new  radar  systems  for  installa¬ 
tion  on  surface  and  subsurface  naval  vessels. 


Other  Hughes  activities  are  delving  into  similarly  ad¬ 
vanced  areas  of  electronics.  Engineers  at  Hughes  Research 
&  Development  Laboratories  are  probing  into  the  eticcts  of 
nuclear  radiation  on  electronic  equipment,  sttidying  ad¬ 
vanced  microwave  theory  and  applications,  and  examining 
communication  on  a  spatial  scale.  Applying  this  advanced 
type  of  creative  engineering  to  commercial  projects  is  the 
task  of  engineers  at  the  Hughes  Products  activity. 

The  highly  advanced  and  diversified  nature  of  Hughes 
projects  offers  creative  engineers  and  physicists  the  oppor¬ 
tunity  to  build  a  rewardmg  career  in  a  progressive  and 
expanding  environment. 


W— wrii  A  DavalapMirt  CaglnMr*  use  RE  AC  computing  equipment 
as  an  aid  in  such  complex  problems  as  systems  simulation. 


An  inunediale  need  now  exists  for  engineers  in  the  following  areas: 

Electron  Tubes 

Radar 

Industrial  Systems 

Communications 

Semiconductors 

Circuit  Design 

Field  Engineering 

Microwaves 

Computer  Engineering 

Systems  Analysis 

1  Write,  hritfly  Of^tHning  yot^r  experieme,  to  Mr.  Phil  N.  Sehei^ 

Hughes  General  Offices,  Bldg.  A-G- 

j ,  Culver  City,  California. 

ReUabMIty  of  the  advanced  Hughes  Electronic  Armament  systems 
can  be  insured  only  with  the  equally  advanced  test  equipiiKnt 
designed  by  Hughes  El  Segundo  engineers. 


Creating  a  new  world  with  ELECTRONICS 


HUGHES 


O  *•••.  HUOHSa  AIRCflArT  COMAAMV 


HUGHES  AIRCRAFT  COMPANY 
Culver  City,  El  Segundo, 

Fullerton  and  Los  Angeles,  California 
Tucson,  Arizona 
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Taylor  copper-clad  laminate  printed  circuits 
reduce  cost  of  TV  crossover  network  by  66% 

Also  eliminate  subsequent  installation  costs  and  improve  reliability  of  part 


Hugh  H.  Eby  Company,  Philadelphia,  Pa.,  has  reduced 
the  cost  of  producing  crossover  networks  for  VHF-UHF 
television  sets  approximately  two-thirds  by  changing 
production  methods  and  switching  to  circuits  printed  on 
Taylor  copper-clad  laminate.  It  has  also  eliminated  sub¬ 
sequent  installation  of  the  part  on  antenna  masts,  there¬ 
by  greatly  improving  part  reliability. 

Taylor  copper-clad  laminate  was  selected  for  two  rea¬ 
sons:  dimensionally  stable  after  hot  punching,  it  assures 
uniform  hole  size  and  good  registration;  its  rolled-copper 
surface,  free  of  pinholes,  pits  and  lead  inclusions,  pro¬ 
vides  consistently  good  etched  circuits. 

You,  too,  may  have  applications  where  Taylor  copper- 
clad  laminates  will  cut  costs  and  improve  reliability.  Our 
application  engineers  will  be  glad  to  discuss  them  with 
you.  Both  the  Norristown,  Pa.,  and  La  Verne,  Calif., 
plants  are  equipped  for  prompt  supply  of  basic  materials 
or  fabricated  parts.  Write  us  for  details.  TAYLOR 
FIBRE  CO  ,  Norristown  40,  Pa. 


Above  (right)  Is  shown  the  old-style  crossover  network  with  its 
housing.  Below  it  is  the  new  printed-circuit  network.  The  small, 
compact  network  costs  one-third  as  much  to  produce  and  is 
assembled  in  the  television  set  instead  of  on  the  antenna  mast. 


60 
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SILICON  RECTIFIERS 


designed  and 
manufactured  to  meet 


THE  NEW 


SPECIFICATIONS 

For  AXIAL  LEAD  TYPES 


1  N  5  3  8 

(MIUI.1/10MA) 


1  N  5  4  O 

(MIUi-1/1(WSA) 


now 


Maximum  Valuaa  for  AUTOMATIC  Military  Typa  Silicon  Ractifiara 
daaignad  to  moat  tha  now  JAN  MIL-E-i  Spacificatlon 


JAN 

1  N  5  47 

(Mll^l/IOMA) 


4 


UTOMATIC 


DC  Output 
Currant 

t25°  C. 
iblant 
(MA) 


DC  Output 
Currant 
€»  150®  C. 
Aniblant 
(MA) 


MIL-E-1 
Tachnical 
Spac.  Shaat 
No. 


Typa  No.  (VDO  (MA)  (MA)  (MA)  Mounting 

JAN  1NS3>  200  7S0  2M  0.350  Axial  laad 

JAN  1NS40  400  750  250  0.350  Axial  laad 

JAN  1N547  600  750  250  0.350  Axial  laad 

*Avarapad  ovar  1  cycia  for  iidwctlvo  or  raiiitiva  lood  with 
ractifiar  oparoting  o*  full  rotad  rurrant  at  150®  C.  omblairH. 


PRODUCTION  QUANTITIES  OF  ALL  TYPES  AVAILABLE  FOR  FAST  DELIVERY 

Naturally,  you  can  Ret  these  new  axial  lead  JAN  types  direct 
from  AUTOMATIC,  and  from  authorized  distributors 
throughout  the  country  —  and  at  prices  that  reflect  General 
Instrument’s  years  of  volume  production  experience. 
Together  with  the  earlier  JAN  type  stud  mount  group, 
AUTOMATIC  now  covers  the  entire  medium  power  sUieon 
rectifier  field  for  the  requirements  of  every  military  appli¬ 
cation. 

More  information?  A  complete  set  of  data  sheets  is  yours  for 
the  asking.  Please  write  us  today. 


r 


•i- 


geneftal 

INSTRUMENT 

SEMICONDUCTORS 


Ganaral  IrrstromenJ  Corporation 
also  includes 
F  W  Sickles  Division. 

’  Radio  Receptor  Co  .  Inc  .  and 

Micamold  Electronics  Wanulactwting 
Corporation  (Subsidiaries) 


UrOMiATtC 

MAmt/fMcnmuue 


PRODUCERS 


ELECTRONIC 


OF 

COMPONENTS 


AUTOMATIC  MANUFACTURING  DIVISION  OF  GENERAL  INSTRUI^NT  CORPORATItYN 
65  GOUVERNEUR  street  NEWARK  4  N  J 


This  new,  complete  MB  vibration  test  system  is  the 
largest  in  existence.  It  represents  the  most  ad¬ 
vanced  equipment  for  high  force,  high  frequency,  high 
performance  shake  testing. 

CONTINUOUS  DUTY  SHAKER:  Featuring  unique  mag¬ 
netic  design,  the  MB  C200  electrodynamic  exciter 
delivers  almost  twice  the  force  of  its  predecessor  with 
but  little  increase  in  size.  So  efficient  is  this  design,  it 
reduces  stray  magnetic  field  at  the  table  to  under  20 
gauss  without  degaussing  coil!  Unimode  suspension 
(pat.  pend.)  of  moving  element  permits  full  1-inch 
linear  table  travel. 

HIGH  POWER  AMPLIFIER:  Rated  at  100  kva  contin¬ 
uous  output,  the  MB-built  T999  amplifier  drives  the 
shaker  over  its  entire  range  under  the  most  adverse 
reactive  load  conditions  w'hich  are  characteristic  of 
electrodynamic  exciters.  It  is  designed  by  MB  for  opti¬ 
mum  performance  in  both  sine  wave  and  complex 


motion  testing,  abounds  with  design  advances  and 
operating  conveniences. 

MATCHED  CONTROLS:  As  part  of  the  matched  inte¬ 
grated  MB  system,  the  T68MC  sine  wave  automatic 
cycling  unit  provides  for  remote  control  of  amplifier, 
and  contains  all  controls  for  running  the  shaker.  The 
T88  complex  motion  console  rounds  out  the  system  for 
the  most  exacting  and  advanced  random  motion  testing. 

UNDIVIDED  RELIABILITY:  Working  with  MB.  you  avail 
yourself  of  the  longest  experience  in  the  field  .  .  .  the 
widest  scope  of  test  systems  . . .  the  operational  benefits 
of  matched  elements  .  .  .  the  undivided  responsibility 
for  performance  and  service  of  the  complete  system  . . . 
and  the  largest  field  service  organization. 

Send  for  Bulletin  470  which  gives  data  on  MB  sys¬ 
tems  from  7000  to  25,000  pounds  force.  If  you  need  less 
capacity,  ask  for  Bulletin  435  (1750  to  5000  pounds 
force)  or  Bulletin  425  (1000  to  25(K)  pounds  force). 


largest  producer  of  complete  systems  for  vibration  testing 


MB  manufacturing  company 

A  Division  of  Textron  Inc. 


1075  Stat*  Str«*t 
N«w  Haven  11,  Conn. 
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HOURS 


2000 


1000 


SYLVANIA-npn  switching  transistors 


still  holding  the  line  at  2000  hours 


Eight  new  high  stability  NPN  switching  transistors 
designed  for  wide  application  in  low  and  medium  power 
switching  circuits,  are  now  available  from  Sylvania. 
They  increase  to  15,  the  total  number  of  NPN  switching 
types  in  the  Sylvania  line.  Most  of  the  units  now  have 
passed  2,000-hour  evaluations  and  are  continuing  to 
maintain  the  high  Beta  stability  and  fast  rise  time  so 
important  in  switching  applications. 

The  fifteen  NPN  germanium  transistors  include  both 
base-on-the-can  types  with  150  mw  and  200  mw  dissipa¬ 
tion  and  base-off -the-can  types  with  100  mw  dissipation. 

Each  of  the  types  features  the  Sylvania  welded 
hermetic  seal  for  full  protection  against  humidity  and 
other  environmental  conditions  and  meets  JETEC  TO-5 
and  TO-8  dimensions.  For  further  particulars  on  the 
entire  line,  contact  your  Sylvania  representative  or 
write  Sylvania  direct. 


Ill43f 

MSS* 

MSS7 

MSSt 

MS7** 

MS7t*< 

MSI7* 

fIM/t* 

mil 

>NlSi 

1NSS7 

nisM 

MS77* 

2NUS* 

INIM* 


iw  n«  !.• 

*Bai*  initmallv  connccttd  to  Ih*  cot* 


Sylvania  Electric  Products  Inc. 
1740  Broadway,  New  York  19,  N.  Y. 

In  Canada:  Sylvania  Electric  {Canada)  Ltd. 
P.  O.  Box  1190,  Station  "O,”  Montreal  9 


LIGHTING 


RADIO 


ELECTRONICS 


PHOTOGRAPHY  •  ATOMIC  ENERGY 


TELEVISION 


CHEMISTRY-  METALLURGY 
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CLEVITE  'BRUSH’ 

Higii  Resolution 


WAVE  LENGTH  RESPONSE 


RECORD  WITH  NO  BIAS 
A— 20  mIcroInchAB 
B— 100  mlcrelnchas 
C— 250  microinchBS  (M  mil) 


CLEVITE 

c  o  ■  ^  o  ■  *  1 1  e  N 


Clevite  ’’Brush”  high  resolution  magnetic  heads  permit 
major  improvements  in  tape  recording  systems: 

Greater  packing  density  and/or  higher  frequency  recording 
at  your  present  tape  or  drum  velocity.  Lew  volume  of  tape 
required. 

Up  to  10  to  1  reduction  in  tape  or  drum  velocity  at  yoiu- 
present  frequencies  or  pulse  repetition  rate.  More  recording 
time  on  the  same  length  of  tape. 

Reduced  playback  pulse  width,  allowing  extended  pulse 
width  modulation  (pwm)  recording;  for  example,  10  micro¬ 
second  pulse  width  at  120  inches  per  second  tape  velocity. 

Special  high  resolution  heads  were  developed  by  Clevite  to 
meet  specific  customer  applications.  They  are  now  commer¬ 
cially  available  in  2  to  32  channel  form  in  a  variety  of 
mechanical  configiurations.  These  heads,  slightly  modified, 
may  fit  yoiur  present  design  requirements.  One  of  our  spe¬ 
cialists  will  be  pleased  to  discuss  your  application  by  detailed 
correspondence  or  personal  visit.  Write:  Product  Manager, 
Magnetic  Heads,  Clevite  Electronic  Components,  3311 
Perkins  Avenue,  Cleveland  14,  Ohio. 


Clevite  'Brusli’  High  Resolution  Heads  for  radar  recording  • 
high  density  tape  recording  •  high  density  drum  recording  • 
video  recording  •  VHF  instrumentation  for  missile  telemetering 


Typical  Clevite  narrow  gap 
multi-channel  head  records 
more  data  on  an  equal 
length  of  tape. 


0.02  0.1  1  10 

WAVE  LENGTH  IN  THOUSANDTHS  (10  *)  INCHES 


CLEVITE 

ELECTRONIC 

COMPONENTS 


DIVISION  OF 


MAGNETIC  HEADS 
TRANSDUCERS 
PIEZOELECTRIC  CRYSTALS. 
CERAMICS  AND  ELEMENTS 
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Oscilloscope  photos  of  pulse  recordings 
on  Clevite  high  resolution  head.  Pulse 
duration,  1  microsecond;  tape  speed, 
60  inches/sec. 


FOR 


YEARS 


the  time-tested  world  standard 
in  resistance  alloys 

Mc^irome'’ 

made  only  by  Driver-Harris 


On  August  11,  1908,  the  trademark  NICHROME  for 
Resistance  Wire  was  registered  in  the  United  States 
Patent  Office, 

Today,  after  a  half  century  of  world  wide  recogni¬ 
tion  and  use,  Nichrome  is  still  the  accepted  standard 
of  quality  in  electrical  resistance  ..Hoys, 

Of  the  132  special  purpose  alloys  now  produced 
by  Driver-Harris  for  the  Electrical,  Electronic  and 
Heat  Treating  Industries,  Nichrome  is  the  most 
famous  .  .  .  and  it  is  made  only  by  Driver-Harris. 


<|i  T.M.  RtfilUred  U.S.  P«t.  Offic* 


DRIVER-HARRIS*  COMPANY 

HARRISON,  NEW  JERSEY  •  BRANCHES:  Chicago,  Detroit,  Cleveland,  Louisville 
Olstributori  ANGUS-CAMPBELL,  INC.,  Los  Angeltt,  San  FranclKO  •  In  Canada:  Tha  B.  GREENING  WIRE  COMPANY,  Ltd.,  Hamilton,  Ontario 
MAKERS  OF  THE  MOST  COMPLETE  LINE  OF  ALLOYS  FOR  THE  ELECTRICAL,  ELECTRONIC,  <tND  HEAT-TREATING  INDUSTRIES 
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Horn  fod  parabolic  reflector  antenna  for  airborne  applications 


Charged  aluminum  particle  suspended  and 
controlled  In  a  vacuum  chamber  by  an 
oscillating  electric  field. 


The  Persistor  gives  promise  of  cryogenic  computer 
memories  with  a  capacity  of  1,000.000  bits  per 
cubic  foot  and  access  times  of  1/  30  microsecond. 


Ground  based  data  handling  equipment  for  processing  analog  and  digital 
reconnaissance  information. 


Electron  micrograph  of  Impact  produced  on 
aluminum  coated  glass  Iw  a  1  micron  diameter 
particle  traveling  at  7,000  feat  per  second. 


Data  conversion  system  for  digitizing  and  processing  telemetered 
missile  test  data. 


Digital  Computers  and 
Control  Systems 
Communications  and 
Navigation  Systems 
Guided  Missile  Research 
and  Development 
Infrared  Systems 
Electronic  Countermeasures 
Electronic  Instrumentation 
and  Test  Equipment 
Basic  Electronic  and 
Aeronautical  Research 


Pictorial  PROGRESS  REPORT 


The  photographs  above  illustrate  some  of  the  recent  research, 
development,  and  manufacturing  activities  at  Ramo~Wooldridge. 

Work  is  in  progress  on  a  wide  variety  of  projects,  and  positions 
are  available  for  scientists  and  engineers  in  the  following  fields: 


The  Ramo-Wooldridge  Corporation 


LOS  ANGELES  AS.  CALIFORNIA 
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**(7hneeu  in  0\i^-(Bidton,  Science* 

UNION  SWITCH  &  SIGNAL 

DIVISION  OF  WBSTINOHOUSB  AIR  BRAKB  COMPANY 

PITTSBURGH  18.  PBNNSVI.VANIA 


March  17^  1958— Union  Switch  &  Signal  6  PDT 
miniature  relays  functioned  perfectly  in  the  separa¬ 
tion  controls  between  the  first  and  second  and  second 
and  third  stages  ...  in  the  first  stage  propulsion 
unit  .  .  .  and  in  the  third  stage  spin  control  assembly 
of  the  satellite-bearing  Vanguard. 


The  6  PDT  relay  used  in  the  Vanguard  is  just  one 
of  a  complete  line  of  dependable  relays  designed  by 
Union  Switch  &  Signal — “Pioneers  in  Push-Button 
Science.”  Send  the  coupon  for  complete  technical 
information. 


Successful  Vanguard 
equipped  with  Union 
miniature  reiays 


The  Martin  Company,  builders  of  the  Vanguard, 
chose  these  outstanding  relays  for  their  reliability 
.  .  .  for  their  simple,  rotary  design  .  .  .  and  for  the 
expert  quality  control  associated  with  the  established 
leader  in  electrical  relay  design — Union  Switch  & 
Signal. 


Zen*  -Slat* 


Nam* -  - 


Union  Switch  A  Blgnal,  Adv.  D*pt. 
Pittsburgh  It,  P*nnsylvania 


Pleast  sand  information  on  the  following: 


□  New  4PDT  relay  which  meet*  every  requirement  of  MIL-R-2S0ia 

□  Catalog  of  other  miniature  dc  and  ac  relays. 

□  Digital  and  Alpha-Numerical  Indicators  for  data  display. 


Position 


COMPLETE  FACTS 


Firm - - 


Address 


For  ihe  First  Time 


at  Neiv  Eow  Prices 


Mallory  announces  a  major  break-through  in  semi-conductor  technology  which  gives  high 
quality  and  reliability  at  a  price  even  lower  than  present  commercial  units.  This  new 
Mallory  Type  T  encapsulated  diffused  junction  silicon  rectifier  offers  radio  and  TV  set 
manufacturers  a  practical,  low-cost  silicon  rectifier  for  saving  space,  weight  and  costs  in 
,  new  set  models.  These  are  some  of 

-  the  highlights: 

1^  •  Premature  Failures  Eliminated— Unique 

I  silicon  wafer  production  methods  over- 

M  come  short  life  problems  .  .  .  assure 
long  .service  of  ail  rectifiers. 

•  Low  Reverse  Leakage  Current— less 
than  250  microamperes  at  85°C.  am- 

^  bient  temperature  and  0.5  amperes 

forward  current. 

%  Low  Forward  Voltage  Drop -less  than 
0.5  volt  full  cycle  average  at  85°C. 
ambient  temperature  and  0.5  amperes 
forward  current. 

•  High  Temperature  Rating— to  85‘’C. 


In  addition  to  Type  T  Mailo-Seal  encapsulated  dif¬ 
fused  junction  silicon  rectifier,  Mallory  offers  a  new 
line  of  military  and  industrial  grade  silicon  rectifiers. 


Extremely  sharp  Zener  breakdown  character¬ 
istic,  as  indicated  in  diagram  at  right,  means 
longer,  more  reliable  operation.  100%  inspec¬ 
tion  by  automatic  equipment  checks  surge 
current,  Zener  breakdown  voltage,  and  re¬ 
verse  leakage  of  every  Mallory  Type  T. 
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Two  Mallory  Type  T  eiHcon  rectiflera,  encapsu* 
lated  in  Mallo-Seal,  are  ihown  operatinK  while 
completely  lubmeri:^  in  boiling  diatilled  water. 


Mallory-deaiirned  and  built  automatic  classification  equip¬ 
ment  is  used  for  100%  testing  of  silicon  rectifier  produc¬ 
tion — insuring  high  quality  and  reliability  at  low  cost. 


•  High  Resistance  to  Humidity— exceeds  military  humidity  cycle  test  requirements  of 
MIL-202 A — made  possible  by  new  Mallo-Seal*  compound  available  only  from  Mallory. 
Unaffected  by  250  hours  immersion  in  water. 


•  Mallo-Seal  is  an  exclusive  development  of  Radio  Materials  Company,  a  division  of 
P.  R.  Mallory  &  Co.  Inc.  FIncapsulation  of  the  rectifier  in  this  new  compound  gives 
unusually  high  stability  under  severe  operating  conditions. 


•  Lowest  Prices— substantially  less  than  commercial  silicon  rectifiers. 


SPECIFICATIONS  FOR.  TYPE  T 


Max.  Allowabla  P1V 

Max.  Allawable  RMS  Volfage 

Max.  Allawable  DC  Output  (at  85°C  ambient) 

(at  50°C  ambient) 

Max.  Full-Load  Forward  Drop  (Full  Cycle  Average  at  85°C) 
Max.  Leakage  Current  (Full  Cycle  Average  at  85°C) 


750  TlOO  T200  T300  T400  T500 

50  100  200  300  400  500  V 

35  70  140  210  280  350  V 

500  500  500  500  500  500  Ma 

750  750  750  750  750  750  Ma 

.5  .5  .5  .5  .5  .5  V 

.25  .25  .25  .25  .25  .25  Ma 


■M 


Mallory  offers  a  range  of  ratings  for  all  standard  rectifier  circuits.  Mallory  applications 
engineers  have  developed  extensive  design  data  on  the  u.se  of  silicon  rectifiers.  Write 
for  specifications  and  application  information,  and  for  consultation  on  your  exact 
requirements. 

Mallory  also  manufactures  and  offers  a  complete  range  of 
“top-hat”,  stud  mounting,  and  plug-in  type  silicon  recti¬ 
fiers  for  military  and  industrial  applications.  Specifica¬ 
tions  and  application  information  available  on  request. 

*Tradpmark  of  P.  R.  Mallory  &  Co.  Inc. 


Sarving  Indutiry  with  That*  PradwcUt 
Ilactramachantcal— Raaision  a  Switcha*  a  Tuning  Davkaa  a  Vibrators 
ilactrachamlcol— Capacitors  a  Marcury  and  ZitK-Carbon  Battalias 
Malollwrgical— Contacts  a  Spacial  Matals  a  Waiding  Matariah 

Forfi  disfrrbvtori  kt  all  majar  crtias  stock  Mahory 
standard  componants  for  your  convarWaiKa. 


PR  MALLORVaCO  Inc 


a.  R.  MAllORT  I  CO.  Inc.^  INOIANAROIIS  6.  INDIANA 
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NEW  DeJUR  SINE-COSINE  POTENTIOMETERS 

achieve  exceptional  functional  conformity 
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Unique  design  and  production  techniques 
make  it  possible  for  DeJUR  to  offer  sine- 
cosine  function  accuracies  previously  un¬ 
known  in  wire-wound  potentiometers. 

The  new  hne  includes  IX"  and  2"  diameter 
units  with  standard  function  accuracies  of 
0.5%  peak-to-peak.  both  abe  available 
WITH  0.25%  ACCUHACIES  ON  SPECIAL  ORDER. 
Also  available  is  a  3"  diameter  unit  in  the 
same  group  with  standard  peak-to-peak 
conformity  of  1%;  or  0.5%  on  special  order. 

All  DeJUR  Sine-Cosine  Potentiometers  are 
fully  enclosed,  self-contained  units  with 
independent  brush  contacts  90°  apart  and 
mounted  on  a  common  shaft,  to  produce 
accurate  sine-cosine  voltages.  Any  practi¬ 
cal  numlx?r  of  ganged  units  are  available 
with  individual  sections  in  simultaneous 
function  or  other  conformity. 

For  complete  details  on  DeJUR  potentio¬ 
meters  write  today  to  ElectrorUc  Sales  Division, 
DeJUR-Amsco  Corporation,  45-01  Northern 
Boulevard,  Long  Island  City  1,  New  York. 


always 

DidUl 

ELECTRONIC  COMPONENTS 


Manufacturers  of  precision  fwientiomeiers  for  over  thirty  years 
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HARD-TO-REACH  JOINTS  in  Sanborn  Co.’s  electro-cardio-  than  3  ounces — helped  increase  output  by  reducing  operator 
graphs  are  soldered  quickly  with  the  fine-point  G-E  Midget  fatigue.  The  Midget’s  ironclad-copper  tip  saves  Sanborn 
iron — with  no  damage  to  adjacent  parts.  Weight  of  iron — less  3  2  hour  cleaning  and  tinning  time  daily,  per  operator  station. 

Sanborn  speeds  assembly  13%  with  G-E  Midget 
iron,  a  small  soldering  iron  with  big-iron  efficiency 


FASTER  HEAT  RECOVERY  and  lower 
maintenance  of  G-E  soldering  irons 
have  been  proved  by  many  manufac¬ 
turers  under  their  own  production  con¬ 
ditions — along  with  competitive  solder¬ 
ing  irons.  If  you  would  like  to  compare 
General  Electric  irons  with  the  irons  you 
arc  now  using,  call  your  G-E  distributor. 


DELIVERY  TODAY  is  now  possible  on  pop¬ 
ular  soldering  irons  and  other  General 
Electric  heaters  and  devices  from  a  local 
distributor  near  your  plant.  Your  replace¬ 
ment  inventory  may  be  reduced.  For  the 
name  of  your  nearest  stocking  distributor 
for  G-E  heaters  and  devices,  call  your 
General  Electric  Apparatus  Sales  Office. 


SAVINGS  ACHIEVED  by  several  users 
and  information  about  the  construction 
features  of  General  Electric  soldering 
irons  are  included  in  a  new  bulletin, 
“Save  While  You  Solder,”  GED-3553. 
For  a  copy,  call  your  G-E  distributor 
or  write  Section  724-9,  General  Electric 
Company,  Schenectady  5,  New  York. 


GENERAL 


ELECTRIC 
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u  ith  C  rent  tv)!  Imagination 
probe  physical  universe 
at  Cubic  Corporation 

Cubic  Engineers,  endowed  with  creative  imagina¬ 
tion,  successfully  developed  a  single  system  for  the 
simultaneous  tracking  or  guiding  of  five  or  more 
anti-bomber  or  anti-K^BM  missiles.  , 

At  Cubic  Corporation  creative  imagination  is  con¬ 
tinuing  to  broaden  the  sc<^pe  and  realization  of  such 
versatile  systems  as  MOHTAR,  which  is  completely 
mobile  and  capable  of  operating  in  the  most  stringent 
missile  environments. 

YOL’ ,  who  enjoy  the  creative  challenge  of  scientific 
and  technical  developments  which  probe  the  very 
nature  of  the  physical  universe,  should  talk  to  Cubic! 

Cubic  Corporation  RIGHT  NOW  affords  Engineers 
and  Scientists  the  opportunity  to  grow  and  gain 
added  prestige  in  such  advanced  fields  as: 

Advanced  Mathematics  Airborne  Packaging 

RF-UHF-VHF  Digital  Data  Handling 

jAntenna-Propagation  Electronic  Circuitry 

At  Cubic  Corporation  in  beautiful,  equable-climated 
San  (Diego  you  will  be  asscK'iating  with  a  company 
in  which  creativity  is  required,  recognized,  rewarded. 


Write  or  phone 


Mr.  Joseph  Devlin 

Kearny  Villa  Rd. 
San  Diego  1  l,(^alif. 
BRowning  7-6780 


'  7 


If  b  i 

CO  •  r  A  T I  ( 
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Here's  an  entirely  new  Motorola  product  line  . . .  silicon  junction  Zener  _ 

diodes  produced  under  Motorola's  extreme  quality  standards  and  offering  ratings 
and  characteristics  not  previously  obtainable. 


Wide  voltage  range  —  up  lo  ^uu  volts  in  Dotn  lU  and 
.^0  watt  types. 

Very  low  Zener  impedance  limits. 

“Soft”  or  unstable  Zener  knees  eliminated  —  by  im¬ 
pedance  limits  at  S  mA  for  50  watt  type ...  at  I  mA 
for  10  watt  types. 

Forward  characteristics  controlled  —  for  applications 
requiring  conduction  in  both  directions. 

Available  with  either  anode  or  cathode  connected  to 
case. 

Conservatively  rated  —  excellent  long-time  stability. 
Designed  for  military  usage  —  Operating  and  storage 
temperature  range  — 65*C  to  -f  I75*C. 

Standard  packages  — 

10  WATT  TYPES  welded,  hermetically  sealed,  metal 
to  glass.  Jetec  package. 

SO  WATT  TYPES  plug-in  or  solder-in  TO-3  package 
with  series  interlock  construction  for  protection 
against  overvoltage  on  load. 


I  TPI^AL 

APPLICATIONS  - 

Regulation  of  DC  voltage 
DC  level  changing  and 
coupling 

Surge  protection  of  voltage- 
sensitive  components 
Regulation  of  vacuum 
tube  heaters 
Arc  suppression 


10MZ  SERIES 
10  watts  ^  SS'C 


SOMZ  SERIES 
so  watt!  @  55’C 


FOR  COMPLETE  TECHNICAL  INFORMATION 

concerning  these  new  Zener  Regulators,  con¬ 
tact  the  nearest  Motorola  regional  office  or 

MOTOROLA,  INC.. 

5005  East  McDowell  Road,  Phoenix.  Ariz. 
BRidge  5-441 1.  Teletype  Px  80. 


OfPfNOABlf  OUAlinr-/N  QUANTITY' 


MOTOROLA 

SEMICONDUCTORS 


Regional  Offices 


RNWtntiO,  NEW  JMUT 

>40  larfaa  laaltTarO 

wtHtaarSrSOO 


CHtCAM  44.  aUNOn 
4000  Watt  Mawaav  Stwai 
tfcaiWaali  0-5000 


HOUTwooa  ao.  caiworm* 

4U5  SwiMt  OaoWaarO 
HORr-aaO  >»>0 
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HIPERNAS  II 


A  new  concept  in  advanced  INERTIAL  NAVIGATION  SYSTEMS 

"  /  /  \  \  \  \ 

Bell  has  outstanding  opportunities  for  experienced  engineers  and  scientists 

in  the  following  areas: 

•  Inertial  navigation  system  analysis  and  design 

•  Design  and  evaluation  of  gyros  and  accelerometers 

•  Airborne  digital  computer  application 

•  Inertial  test  equipment  development  and  design  ' 

•  Transistorizing  of  analogue  and  pulse  circuitry 

•  Advanced  design  and  packaging 

Assignments  embrace  a  high  level  of  design  and  developmenr  problems. 

Learn  about  the  personal  opportunities  and  unexcelled  benefits  now  available 
to  you  on  this  challenging  program.  Send  resume  of  your  qualifications  to: 

Supervisor  of  Engineering  Employment,  Dept.  H-47,  BELL  AIRCRAFT 
CORPORATION,  P.  O.  Box  One,  Buffalo  5,  New  York. 

Niagara  Frontier  Division 
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high  strength 
ceramic^to-metal  assemblies 


COORS  CAN  FURNISH  COHRLHE  CERAHIC-TO  HETAl 
ASSEHRLIES  TO  YOUR  SPECIFICATIONS 


The  finest  in  manufacturing  fa¬ 
cilities  and  technical  know-how  are 
available  to  you  at  Coors — whether 
your  requirement  calls  for  a  simple 
terminal  bushing  or  a  complex  as¬ 
sembly  of  ceramic  and  metal  parts. 
Coors  high  strength  ceramic  parts, 
metalized  using  high  temperature 
techniques,  are  brazed  to  metal  parts 
to  provide  the  combination  of  physi¬ 
cal,  electrical  and  heat  resisting  char¬ 
acteristics  needed  for  so  many  appli¬ 


COORS  PORCELAIN  COMPANY 


cations  today. 

Ceramic-to-metal  bond  strengths 
range  normally  from  9,000  to  12,000 
p.s.i. — or  higher  depending  on  de¬ 
sign.  Brazes  can  be  made  at  tem¬ 
peratures  as  high  as  1083^*0  (1981°F.) 
using  copper. 

Extremely  close  dimensional  tol¬ 
erances  can  be  maintained  where 
Coors  manufactures  the  ceramic 
components,  does  the  metalizing  and 
makes  the  final  assembly  of  the 


ceramic  and  metal  parts.  Also,  this 
places  responsibility  in  one  place. 

However,  for  those  who  do  their 
own  assembly  work,  Coors  will  sup¬ 
ply  the  ceramic  parts  only — either 
plain  or  metalized. 

Coors  engineers  will  help  you 
work  out  the  mechanical  design  de¬ 
tails  of  your  metalized  ceramic  parts 
or  ceramic-to-metal  assemblies.  Con¬ 
tact  us  at  the  earliest  possible  stage 
of  design  in  order  to  save  time. 


OOIOIN.  COLORADO 

MonwFocfvrari 

COORS  SPACE  AGE  CERAMICS 


1 


>•4-. 


COORS  PORCELAIN  CO..  600  9rh  St.,  Gotdvn,  Colo. 

PlooM  hovo  your  lolos  onginoor  mo  mo  to  ditcuu  corooMc- 
to-motol  otMmblios. 


Namo...« . 

Company . 

Addrot*. . . 

City . . 


. TitU.. 


..Stoto.. 


Pfoot#  rotor  to  our  IZ-payo  catalog  in  Swt's  Prec/uet  Ootign  film 


ANNOUNCING... 

the  newest  addition  to  the  Delco 
family  of  PNP  germanium  transis¬ 
tors!  it's  ideally  suited  for  high¬ 
speed  switching  circuits  and  should 
find  wide  use  in  regulated  power 
supplies,  square  wave  oscillators, 
servo  amplifiers,  and  core-driver  cir¬ 
cuits  of  high-speed  computers.  It's 
the  2N553! 

NEW  HIGH-FREQUENCY  POWER  TRANSISTOR  RY  DELCO 

No  Other  transistor  offers  so  desirable  a  combination  of 
characteristics  for  applications  requiring  reliability  and 
consistency  of  parameters. 


TYPICAL  CHARACTERISTICS  T  =  25°C  unless  otherwise  specified 

Collector  diode  voltage  Vn . . . 80  volts  maximum 

(Vo=  -1.5  volts) 

Emitter  tiicd:  voltage  Vq . . . 40  volts  maximum 

(Vc,  =  -1.5  volts) 

Collector  current . 4  amps,  maximum 

Base  Current . 1  amp.  maximum 

Maximum  junction  temperature . 95°C 

Minimum  junction  temperature . -65°C 

BRANCH  OFnCES 

Newark,  New  Jeraer  Santa  Monica.  California 

1180  Raymond  Boalerard  720  Santa  Monica  Bonlerard 

Tel:  Mitchell  2^16S  Tel:  Exbroek  2.1465 


Collector  diode  current  Uo  (Vet  =  2  volts) . 12  >ta 

Collector  diode  current  Ico  (Vet  =  -60  volts) . 0.5  ma 

Collector  diode  current  Ico  (Vet  =  -30  volts,  . 0.5  ma 

Current  gain  (Vec  =  -2  volts,  Ic  =  0.5  amp.) .  55 

Current  gain  (Vce  =  2  volts,  le  ==  2  amps.) . 25 

Saturation  voltage  Vec  (It  *=  220  ma,  Ic  =  3  amps.) . 0.3 

Common  emitter  current  amplification  cutoff  frequency 

(Ic  =  2  amps.  Vec  =  12  volts) . 25  kc 

Thermal  resistance  (junction  to  mounting  base) . T  C/watt 


DELCO  RADIO 
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•/U9t  published  —  bobbin  core 
guaranteed  performance  limits t 


We  have  just  published  new  data  which  will  light  the  way 
to  case,  surcncss  and  accuracy  (or  the  designer  who  works 
with  tape  wound  bobbin  cores. 

First— and  this  is  a  “first”— we  have  published  guaranteed 
maximum  and  minimum  performance  limits  for  all  of  our 
bobbin  cores.  Computer-type  designers  who  would  like  open- 
circuit  characteristics,  guaranteed  core  flux  and  guaranteed 
s<|uureness  will  find  them  all  here. 

Second— and  this  too  is  a  “first”— we  have  published  the  first 
fundamental  data  on  characteristics  of  bobbin  cores  for  cir¬ 
cuit  designers.  Need  core  total  flux  characteristics  as  related 
to  core  material?  Want  switching  time  vs  drive  levels?  How 
al)out  typical,  spreads  of  core  characteristics?  It’s  all  yours. 

Third— and  this  too  is  a  “first”— we  automatically  give  you 
test  data  for  prototype  orders.  With  your  prototype  cores 
come  open<ircuit  outputs,  total  flux,  and  squareness  data. 
You  get  a  basic  understanding  of  the  core’s  characteristics 
under  specific  test  conditions.  More  important,  when  you 
re-order  production  quantities,  you  will  be  able  to  duplicate 
the  core  around  which  you  designed  your  circuit. 


Last— but  still  a  “first”— to  show  that  we  manufacture  as  well 
as  publish,  we  have  designed  the  first  bobbin  core  protective 
cap  which  will  permit  normal  potting  procedures  for  all 
sizes  of  steel  and  ceramic  bobbins.  Our  “Poly  Caps”  have 
virtually  no  effect  on  dimensions— and  will  not  soften  or  de¬ 
form  under  manufacturing  or  operational  temperatures. 
We’d  like  to  show  you  samples. 

At  what  stage  do  you  want  to  start?  W’hether  it’s  design  data, 
prototype  data  and  cores,  or  production  quantities  of  our 
“Performance-Guaranteed”  bobbin  cores— you  can  get  what 
you  need  by  svriting  Magnetics,  Inc.,  Department  E-48, 
Butler,  Pennsylvania. 
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now  available: 


ULTRAMICROWAVE*  EQUIPMENT  TO  140,000  MC 
PRECISION  BUILT  BY  DE  MORN AY-BON ARDI 


Instruments  are  now  in  production  at  D-B  which 
extend  microwave  research  to  140  KMC— with  continue 
ous  coverage  from  2  KMC.  The  higher  frequency  units 
give  you  vastly  more  leeway  in  designing  and  experi¬ 
menting.  They  give  you  resolutions  better  by  10  to  1, 
and  the  option  of  using  working  models  only  1/10 
actual  size. 

Extremely  high  precision  is  characteristic  of  these 
ultramicrowave  instruments.  D-B  has  employed  unique 


design  and  production  techniques  to  achieve  a  mechani¬ 
cal  accuracy  consistent  with  the  wavelengths  involved. 
These  instruments  are  not  scale-ups  of  our  longer 
wavelength  equipment— they  are  newly  designed  to 
meet  the  small  tolerances  required.  Calibrations  are 
available  at  several  points. 

De  Mornay-Bonardi  is  ready  to  help  you  in  setting  up 
test  equipment,  or  planning  special  systems.  Draw  on 
our  15  years’  experience  in  microwaves. 


Frequency  Meters 

Standing  Wave  Detectors 

Attenuators 

Phase  Shifters 

Crystal  Mounts  y 

Harmonic  Generators  / 


/Tunable  Shorts 
E-H  Tuners 
Dissipative  Loads 
Twisted  Sections 
Adaptors  •  Elbows 
Straight  Waveguide  Sections 


'TKAOt  MAKICDCMOIINAY-tONAKOI  COAP. 


DE  MORNAY-BONARDI  780  8.  nrroyo  parkway  •  pasadena,  California 
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BARDCNf  miniature-size  bearings  are  built  with  instrument  precision 


Th«  Talyrend,  a  luper-accurate 
measuring  device,  is  used  by  Barden 
as  a  development  tool;  as  a  standard 
for  correlation  of  other  quality  control 
Instrumentation;  as  a  gage  for  ultra- 
precise  bearing  parts.  It  measures 
roundness  and  waviness  to  five 
millionths  of  an  Inch. 


Prccision-built  potentiometers  require  concen¬ 
tric,  smooth-running  wiper  contacts  and  ultra 
low  torque  characteristics  to  provide  accurate 
and  rapid  response  to  small  motivating  forces. 

Barden  Precision  miniature-size  bearings 
have  the  inherent  concentricity,  smoothness 
and  low  torque  values  to  assure  this  sensitive 
response  and  electrical  accuracy. 

Barden  Precision  miniature  bearings  are  built 
to  the  same  high  standards  of  consistent 
quality  as  Barden’s  larger  instrument  sizes. 
Barden  Precision  means  not  only  dimensional 


accuracy  but  performance  to  match  the  de¬ 
mands  of  the  application. 

Your  product  needs  Barden  Precision  if  it 
has  critical  requirements  for  accuracy, torque, 
vibration,  temperature  or  high  speed.  For 
less  difficult  applications,  Barden  predictable 
performance  can  cut  your  rejection  rates  and 
teardown  costs. 

Write  today  for  your  copy  of  Catalog  Sup¬ 
plement  Ml  which  gives  dimensions,  per¬ 
formance  and  engineering  data  on  Barden 
Precision  ball  bearings  Vs”  O.D.  and  smaller. 


THs  BMOEM  CORPORATION 

45  E.  Franklin  St.,  Danbury,  Connecticut  *  Western  office:  3850  Wilshire  Blvd.,  Los  Angeles  5,  California 
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Make  Philco  your  prime  source  for  all  transistor  information  and  prices.  Write  Dept.  E-9^8 


PHILCO  CORPORATION 
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Announcing  Philco’s  newest  family  of  PNP  germanium 
alloy  junction,  high  current  switching  transistors  specifi* 
cally  designed  for  industrial  relay  driving  and  pulse 
amplifier  applications  and  for  computer  core  driver 
circuits.  These  transistors  feature  current  ratings  to 
2  amps,  voltage  ratings  to  40v  and  alpha  cutoff 
frequencies  to  12  me. 


Each  of  these  transistors  is  housed  in  Philco’s  exclusive 
cold  welded,  all-copper,  hermetically  sealed  package  on 
JETEC  TO-9  base.  Positive  heat  sinking  is  obtained  by 
tieing  a  transistor  element  to  the  copper  case.  Types 
2N671,  2N673,  2N600  and  2N601  are  designed  with 
threaded  stud  and  hexagonal  shoulder  assembly.  All  of 
these  transistors  are  available  in  production  quantities. 


•  The  2N670  and  2N671  with  2  amps  max.  collector  current, 
continuous  max.  power  dissipation  up  to  1  watt,  plus 
controlled  current  gain,  input  drive  voltage  and  saturation 
resistance  at  1  amp  are  particularly  useful  in  "ON-OFF" 
industrial  control  systems. 


•  Types  2N672  and  2N673  featuring  a  maximum  0.5  micro¬ 
second,  one-half  ampere  rise  time  are  intended  for  pulse 
amplifier  and  tape  and  drum  writer  applications. 


•  The  2N600  and  the  2N601  are  high  speed  power  switches 
specially  designed  for  core  driving  applications.  They  feature 
power  dissipation  up  to  1  watt,  current  ratings  of  400  ma 
and  controlled  minimum  alpha  cutoff  frequencies  of  3  and' 
12  mcs. 


TYPE  ! 

Vo«  MAX 

(Volte) 

Ic  MAX 

(Amps) 

Pnax 

(Watte) 

u 

(rac) ,,  . 

2N670 

40 

2 

0.3 

0.65 

2N671 

40 

2 

1 

0.65 

2N672 

25 

2 

0.3 

1 

2N673 

20 

2 

1 

1 

2N600 

20 

0.4 

0.75 

(1.0  peak) 

1 _ 

5 

MIN. 

2N601 

20 

0.4 

0.75 

(1.0  peak) 

12 

MIN. 

'mi  J 
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Medium  and 
High  Power 
T  ransistors 


FOR  COMPUTERS  AND 
INDUSTRIAL  CONTROL  SYSTEMS 
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K«7*r  coiutnictton  allow*  circuit  board*  to  bo  ioldod  down  ior  ropair  a*  *hown.  At 
right  U  cIo**up  oi  con*truction  datnlU 

Transistors  Ruggedize 
Airborne  Telemetry  Keyer 

Hifili  lincarit).  Itiw  (Tos<^talk  anti  jitter  and  hijih  effective  input  iin|)edanee 
are  provided  hy  a  transistor  piilse-diiration-niodiilation  keyer.  Circuit  in¬ 
cludes  bistable  flip-flop,  linear  ramp  generator  and  voltage  comparator.  Out¬ 
put  pulse  widths  var>'  as  the  signal  amplitude 

Hy  l>.  A.  WIIJJAMS,  Jr.,  Aviatinii  Corp.,  Paclflc  DlvlMion,  North  Hollywood,  California 


Airhornk  PULSK-duration-nnKlu- 
•  lation  telemetry  systems  are 
ideally  suited  to  transistor  circuits. 
A  pdm  keyer  can  be  designed  to 
exploit  fully  the  switching  proper¬ 
ties  of  transistors.  For  this  reason, 
development  of  a  transistor  keyer 
to  meet  military  pdm  specifications 
was  undertaken.  The  primary  ob¬ 
jectives:  high  linearity,  low  cro.ss- 
talk  and  jitter,  and  a  high  effective 
input  impedance. 

A  bistable  flip-flop,  linear  ramp 
generator  and  voltage  comparator 
are  used  in  a  circuit  which  produces 
output  pulses  with  widths  propor¬ 
tional  to  signal  voltages.  Signals  are 
sampled  at  the  rate  of  900, /sec  by 
either  mechanical  or  electronic  com¬ 
mutation.  Use  of  printed  circuits 
and  silicon  transistors  insures  re¬ 
liability  and  long  life  over  the  ex¬ 
treme  environmental  range  en¬ 
countered  in  flight  test  of  guided 


missiles  and  high  performance  air¬ 
craft. 

Input  Impedance 

In  a  system  such  as  the  one  de¬ 
scribed,  a  mechanical  or  electronic 
multiplexer  samples  various  input 
sources  which  may  have  impedances 
ranging  from  near  zero  to  100,000 
ohms.  For  overall  .system  accuracy 
and  ease  of  calibration,  the  keyer 
must  have  a  high  effective  input 
impedance.  This  can  be  achieved 
with  cascaded  common-collector 
.stages  but  internal  noise  or  tem¬ 
perature  problems  appear  almost 
insurmountable. 

One  way  to  gain  high  effective 
impedance  is  to  compare  the  signal 
with  a  sawtooth  waveform  and 
look  at  the  input  signal  only  at  the 
exact  moment  of  coincidence.  When 
coincidence  occurs,  the  input  im¬ 
pedance  might  drop  to  a  low’er 


value,  but  the  pul.se  width  informa¬ 
tion  has  already  been  obtained. 
With  the  pulse  width  thus  inde¬ 
pendent  of  source  impedance,  it  is 
possible  to  avoid  independent  cali¬ 
bration  for  each  signal  channel.  In 
practice,  zero  and  full-scale  signals 
are  introduced  into  two  input  chan¬ 
nels  and  later  used  for  overall  auto¬ 
matic  system  calibration.^ 

Description  of  Operation 

Figure  1  is  a  block  diagram  of 
the  transistor  keyer.  The  principle 
of  operation  is  that  of  comparing 
the  signal  input  voltage  to  a  linearly 
rising  saw'tooth  which  is  generated 
within  the  keyer.  An  output  pulse 
begins  when  the  ramp  voltage  starts 
increasing  and  terminates  when  the 
ramp  and  signal  voltages  are  equal. 
Pulse  width  is  directly  proportional 
to  the  input  signal. 

About  100  /isec  after  the  signal 
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has  been  applied  to  the  voltage  com¬ 
parator,  the  trigger  delay  circuit 
triggers  the  flip-flop  to  the  on  state. 
This  delay  feature  is  incorporated 
to  allow  the  comparator  input  cir¬ 
cuitry  to  stabilize.  The  flip-flop 
opens  a  transistor  switch,  allowing 
the  ramp  generator  to  begin  gen¬ 
erating  a  linearly  rising  voltage. 
This  ramp  voltage  is  also  applied  to 
the  voltage  comparator,  as  can  be 
seen  in  Fig.  1. 

A  sharp  pulse  is  generated  by  the 
comparator  when  the  two  inputs  are 
equal,  or  as  they  do  in  practice, 
differ  by  a  small  fixed  amount.  This 
coincidence  pulse  triggers  the  flip- 
flop  to  its  original  off  or  rest  state. 
The  flip-flop  in  turn  resets  the  ramp 
generator  and  the  keyer  is  ready 
for  the  next  signal  and  trigger. 
The  keyer  operates  at  a  nominal 
rate  of  900  samples/sec.  The  input 
voltage  range  is  0  to  -f  5  v  d-c.  A 
two-section  commutator  is  used,  one 
section  supplying  commutated  sig¬ 
nals  and  the  other  generating  trig¬ 
gers  for  the  timing  system.  If 
desired,  the  keyer  output  can  be 
used  to  modulate  a  40-  or  70-kc  sub¬ 
carrier  oscillator  instead  of  the  f-m 
transmitter  directly.  Electronic 
commutators  may  be  utilized  by  a 
slight  modification  of  the  trigger 
delay  circuit. 

Flip-Flop 

The  bistable  flip-flop  consisting 
of  Q„  Qt  and  Q.  of  Fig.  2  is  used 
to  drive  the  ramp  generator  switch 
as  well  as  to  provide  the  duration- 
modulated  output  pulses.  The  com¬ 
mon-collector  cross-coupling  tran¬ 
sistor  Qt  reduces  the  capacitive 
loading  on  the  collector  of  Q,  allow¬ 
ing  a  fast  rise-time.  This  fast 
switching  is  a  primary  reason  for 
the  extremely  low  keyer  jitter.  The 
low-impedance  waveform  at  the 
emitter  of  Q,  is  coupled  through  a 
potentiometer  /2,  to  the  pdm  out¬ 
put  terminal.  The  off  and  on  trig¬ 
gers  are  diode-gated  into  the  flip- 
flop  to  avoid  any  ambiguity  in  flip- 
flop  states. 

Ramp  Generator 

The  linearity  of  the  Miller  in¬ 
tegrator  and  the  bootstrap  inte¬ 
grator  are  related  to  the  /3  and  a 
transistor  current  gains  respec¬ 
tively.  The  Miller  circuit  ap¬ 
proaches  perfect  linearity  as  its 


FIG.  1 — Block  dlaqrom  oi  tho  transistor- 
issd  pdm  koyor.  Timing  pulsos  or*  pro- 
▼idsd  by  tbs  commutator 


gain  approaches  infinity,  while  the 
bootstrap  approaches  perfect  line¬ 
arity  as  its  gain  approaches  unity.* 
Because  the  direct-coupled  transis¬ 
tor  operational  amplifier  would  be 
difficult  to  stabilize  with  tempera¬ 
ture,  the  simple  transistor  boot¬ 
strap  was  selected  for  the  ramp 
generator. 

Figure  3A  is  a  schematic  of  a 
conventional  transistor  bootstrap. 
When  switch  S  is  opened,  capacitor 
C  begins  charging  through  R. 
Assuming  the  bootstrap  transistor 
has  unity  voltage  gain,  and  that 
is  large  enough  so  that  its  voltage 
does  not  change  appreciably  during 
the  cycle,  the  current  through  R  is 
constant.  Current  Jc  does  not  equal 
Im  but  is  less  by  the  amount  /».  As 
the  ramp  is  generated  the  voltage 
across  R,  increases.  The  required 
base  current  thus  increases  with 
time,  decreasing  the  charging  cur¬ 


rent  to  C.  This  produces  a  ramp 
which  has  a  constantly  decreasing 
slope. 

Two  ways  to  approach  a  constant 
slope  are  to  increase  the  direct  cur¬ 
rent  gain  and  to  increase  the  value 
of  R,  so  that  a  smaller  base  current 
change  occurs. 

As  the  value  of  R,  approaches 
infinity,  the  output  approaches  per¬ 
fect  linearity.  If  the  value  of  R, 
is  made  large,  however,  the  time 
required  to  replace  the  charge  lost 
by  C4  during  the  ramp  generation 
becomes  excessive.  This  results  di¬ 
rectly  in  crosstalk  since  the  starting 
point  of  each  sweep  is  now  in¬ 
fluenced  by  the  pulse  width  of  the 
preceding  channel. 

Linear  Circuit 

These  difficulties  are  overcome 
in  the  circuit  of  Fig.  3B.  The  switch 
is  placed  in  the  emitter  circuit  and 
R„  during  ramp  generation,  is 
essentially  infinite.  A  constant- 
current  condition  now  exists  and 
the  voltage  gain  of  Q,  approaches 
one  (see  akso  Fig.  2).  When  the 
switch  S  is  closed,  C,  is  discharged 
through  the  base  and  emitter  of  Q,. 
To  prevent  excessive  collector  cur¬ 
rent  from  flowing  during  this  dis¬ 
charge  and  during  standby,  R,  is 
of  such  a  value  that  the  collector  of 
Q,  is  saturated  except  when  the 
ramp  is  being  generated.  This  cir¬ 
cuit  has  high  linearity  and  allows  a 


PIG.  2 — OT*rall  ichamatlc  diagram  oi  tho  pdm  koyor.  With  this  conilguratloii,  a 
linoarity  oi  0.2  porcont  moximum  dovlotlon  irom  a  ttroighi  lino  botweon  oad  points 
is  molntalnod  irom  —40  C  to  -|-8S  C 
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high  variable  duty  cycle  (low  cross¬ 
talk)  without  depending  upon  a 
high  transistor  current  gain. 
Linearities  as  high  as  0.03  percent 
maximum  deviation  from  a  straight 
line  between  end  points  have  been 
obtained  for  the  ramp  generator 
because  of  its  excellent  character¬ 
istics  at  low  collector  current  and 
its  low  /,.. 

An  interesting  feature  of  this 
circuit  is  the  appearance  of  a  posi¬ 
tive-going  .square  wave  on  the  col¬ 
lector  of  Q,  during  the  time  the 
ramp  is  being  generated.  If  this 
waveform  is  coupled  through  a 
nonphase-inverting  switch  to  the 
emitter  of  a  self-gating  action 
similar  to  that  of  the  vacuum  tube 
phantastron  circuit  occurs.  This 
could  eliminate  the  need  for  a  flip- 
flop. 

This  self-gating  conflguration  is 
not  u.sed  in  the  present  keyer  de¬ 
sign  becau.se  of  the  excessively  long 
trigger  pulse  required.  The  .slope 
of  the  bootstrap  is  approximately 
proportional  to  a  which  increa.ses 
with  temperature,  increasing  the 
slope  of  the  ramp.*  This  is  com¬ 
pensated  for  by  using  a  positive 
temperature  roefflcient  resistor  R- 
in  series  with  the  main  ramp 
resistor  R,  (Fig.  2). 

Voltaqe  Comparator 

Referring  to  Fig.  2.  the  voltage 
comparator  is  derived  from  a 
Schmitt  trigger  except  that,  as  a 
result  of  the  requirement  for  high 
input  resistance,  the  feedback  loop 
is  coupled  through  capacitor  C,.* 
This  circuit  is  an  extension  of  the 
hook  connection.*  It  also  resembles 
some  of  the  newly  developed  pnp- 
npv  flip-flops  except  that  Q;  is  al¬ 
ways  actively  biased. 

During  standby,  both  junctions  of 
Qt  are  reverse  biased  and  the  only 
current  that  flows  in  the  input  is 
and  The  ramp  increases  the 
emitter  voltage  of  Q„  until  its 
emitter  becomes  forward-biased 
and  transistor  action  occurs.  Re¬ 
generation  results,  producing  a  10-v 
negative  off  trigger  pulse  with  a 
fast  rise  time. 

The  comparator  tends  to  produce 
longer  pdm  pulses  as  the  signal  im¬ 
pedance  is  increased  becau.se  of  two 
factors:  the  base-to-emitter  capaci¬ 
tance  C».  of  Q,  tends  to  couple  the 
ramp  input  to  the  signal  causing 


a  small  current  to  flow  which  is 
equal  to  C»,  times  ramp  slope.  This 
offset  current  seems  to  be  small 
compared  to  the  other  effect,  which 
is  the  time  delay  between  actual 
coincidence  and  the  beginning  of 
full  regeneration.  During  this  short 
period  a  small  surge  current  must 
be  supplied  by  the  signal  source. 
In  no  case  does  this  effect  cause 
more  than  0.2-percent  error. 

The  circuit  becomes  more  sensi¬ 
tive  as  temperature  is  increased. 


♦24V 


FIG.  3-  ConTcnllonal  bootstrap  circuit  (A) 
with  time.  In  (B)  charging  current  oi  Ci 


tacts  close,  Q,  ceases  conduction  and 
the  emitter  voltage  of  the  unijunc¬ 
tion  transistor  Q,  rises  exponen¬ 
tially.  At  a  voltage  determined 
partly  by  the  physical  characteris¬ 
tics  of  Qn  its  emitter  goes  into 
negative  resistance  and  the  emitter 
voltage  drops  very  suddenly  to  near 
zero.*  This  sudden  voltage  drop  is 
differentiated  and  is  the  on  trigger. 
Noise  cannot  cause  false  triggering 
because  the  unijunction  transistor 
has  a  thyratron-like  action  and 


♦  24  V 


hai  poor  linearity  aa  base  current  increases 
is  kept  constant  resulting  in  high  linearity 


For  this  reaston  a  series  diode  D,  is 
used  in  the  ramp  generator  .so  that 
the  ramp  is  reset  to  a  lower  voltage 
with  increasing  temperature.  It  also 
protects  Q,  from  excessive  reverse 
bias  when  4-24v  is  applied. 

F rom  a  system  point  of  view  it  is 
desirable  to  provide  .some  sort  of 
input  limiting  to  avoid  ambiguity  in 
the  output  pulses  caused  by  off-scale 
input  signals.  One  method  is  to 
provide  diode  clamps  at  the  input. 

By  proper  choice  of  diodes  D,  and 
D„  the  input  capacitance  is  in¬ 
creased  only  about  10  /x^tf.  Since  the 
diodes  are  in  series,  their  leakage 
currents  tend  to  cancel.  To  provide 
low-impedance  limiting,  Zener  diode 
D,  is  used  for  a  5-v  reference. 

When  the  keyer  design  was  initi¬ 
ated,  it  was  felt  that  no  trigger 
amplifier  would  be  required.  How¬ 
ever,  consideration  was  given  to  the 
possibility  of  commutator  noise  and 
bounce  under  severe  environmental 
conditions,  which  could  cause  fal.se 
keying.  Therefore,  a  combination 
trigger  amplifier-integrator  was 
deemed  necessary. 

When  the  commutator  time  con¬ 


either  is  in  full  conduction  or  cut 
off.  The  voltage  appearing  across 
the  commutator  trigger  contacts 
does  not  interfere  with  high-imped¬ 
ance  signal  channels. 


Performance 

The  specified  nonlinearity  of  the 
keyer  is  0.2  percent  maximum  devi¬ 
ation  from  a  straight  line  between 
end  points  from  —  40  C  to  +85  C. 

Jitter  is  nominally  0.1  fisec.  This 
low  figure  is  achieved  primarily  be¬ 
cause  of  the  use  of  a  fast  flip-flop 
and  the  use  of  a  clamping  diode  to 
determine  ramp  zero  level. 

The  keyer  output  pulse  has  a  14-v 
amplitude  and  a  rise  time  of  3  ftsec. 
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Solid-State  Panel 


Only  a  simple  power  supply  is  needed  to  initiate  X-ray  amplifieation  hy  a 
thin  panel  containing  photoconductive  and  electroluminescent  phosphor  ma¬ 
terials.  High  contrast  aids  perception  of  details.  Long  persistence  permits 
close-range  viewing  with  X-rays  off 


By  B.  KAZA!\,*  Radio  Corp.  of  America.  RCA  Laboratoriea,  Princeton,  N.  J. 


IMAGE  INTENSIFICATION  for  X-ray 
analysis  is  approached  in  a  new 
manner  with  a  panel  amplifier  using 
solid-state  techniques.  The  ampli¬ 
fier  is  in  the  form  of  a  thin  plate 
similar  in  outward  appearance  to 
the  conventional  fluoroscope  screen. 
Since  the  amplification  occurs  en¬ 
tirely  within  the  panel  itself,  no 
complex  and  bulky  amplifying 
equipment  is  required  external  to 
the  panel.  Size  of  the  panel  is  ar¬ 
bitrary  and  only  a  simple  power 
supply  is  required  for  operation. 

Principle  of  Operation 

Figure  1  shows  an  amplifying 
panel  in  its  simplest  form.  Adjacent 
layers  of  photoconductive  and  elec¬ 


troluminescent  phosphor  materials 
are  used.  Electrodes  are  provided 
on  the  outer  surfaces  across  which 
alternating  voltage  is  applied.  In 
the  absence  of  X-rays,  the  thicker, 
high-impedance  layer  of  photocon¬ 
ductor  limits  the  flow  of  current 
through  the  phosphor  to  a  low  level. 
But  if  X-rays  excite  a  local  area  of 
the  photoconductor,  its  conductivity 
is  increased  and  current  flows 
through  the  corresponding  area  of 
the  phosphor  with  the  emission  of 
light. 

To  prevent  output  light  from 
feeding  back  and  exciting  the 
photoconductor,  a  thin  insulating 
opaque  layer  is  placed  between  the 
photoconductor  and  phosphor 


The  Front  Cover — Actual  uee  oi  1 2-in.  amplifier  contoininq  within  its  back  cover 
the  auxiliary  phoephor  layer.  Connected  to  amplifier  is  its  400-cps  supply  ond 
also  shown  is  meter  for  measuring  current  flow  through  the  photoconductor 


layers.  For  viewing,  the  electrode 
in  contact  with  the  phosphor  is 
made  transparent.  To  permit  X- 
rays  to  penetrate  to  the  photocon¬ 
ductor,  the  opposite  electrode  is 
made  of  a  thin  material  consisting, 
for  example,  of  silver  paint. 

Photoconductor  and  phosphor 
layers  have  a  total  thickness  of 
about  10  mils.  Con.sequently,  a  pat¬ 
tern  of  X-rays  can  produce  a  pat¬ 
tern  of  output  light  with  little  loss 
in  resolution  due  to  spreading  of 
the  currents.  In  effect,  the  photo¬ 
conductor  is  a  distributed  valve, 
controlling  the  flow  of  alternating 
currents  into  the  phosphor  layer  at 
each  point.  With  sensitive  photo¬ 
conductors  and  efficient  phosphors, 
an  output  light  can  be  produced 
whose  energy  is  many  times  greater 
than  the  energy  of  the  incident  X- 
rays. 

The  phosphor  layer,  consisting  of 
a  powder  bonded  with  plastic,  can 
be  fabricated  readily  into  uniform, 
large-area  layers  one-  to  two-mils 
thick  by  conventional  techniques 
such  as  spraying.  Although  many 
photoconductive  materials  are 
known,  they  are  usually  either  in 
the  form  of  small  crystals  of  the 
order  of  millimeters  in  size  or  thin 
evaporated  or  sintered  layers.  For 
an  amplifying  panel,  a  large-area 
photoconductive  layer  is  required 
about  10  mils  thick.  This  require¬ 
ment  is  met  by  use  of  a  recently  de¬ 
veloped  CdS  powder  photoconductor' 
which  can  be  bonded  with  plastic 
and  fabricated  easily  into  large- 
area  uniform  layers.  In  addition, 
this  powder  has  high  sensitivity 
and  low  dark  current;  conditions 


•  Now  with  UuKhfs  Renearch  I^nbora- 
torlea.  Culver  City,  Calif. 
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Amplifies  X-Rays 


FIG.  1  SImpU  (onn  oi  amplUyinq  ponal  FIG.  2-  -Crou-Mction  oi  omplUylnq  iluoroscope  (crecB 


required  by  the  amplifier.  Capaci¬ 
tive  impedance  of  the  photoconduc- 
tive  layer  is  much  higher  than  that 
of  the  phosphor  layer. 

High-Gain  Panel  Design 

Much  hiprher  sensitivity  can  be 
obtained  from  the  photoconductor 
by  ])a.ssinK  d-c  through  it  in.stead  of 
a-c.  To  accomplish  this  and  pro¬ 
vide  the  nece.ssary  a-c  for  the  phos¬ 
phor  layer  at  the  same  time,  a  cir¬ 
cuit  developed  earlier  for  panel 
light  amplifiers  is  u.sed.*  A  cross- 
section  exaggerated  in  thickness  is 
shown  in  Fig.  2.  The  darkened  areas 
repre.sent  a  single  picture  element 
excited  by  the  X-rays.  As  indicated, 
each  phosphor  element  is  excited  by 
two  photoconductive  elements. 

Operation  of  the  high-gain  panel 
is  explained  in  Fig.  3.  By  in.serting 
d-c  supplies  of  opposite  polarity  in 
series  with  the  photoconductors, 
unidirectional  voltages  are  applied 
as  shown  to  the  right.  Since  the 
photoconductive  material  has  a  non¬ 
linear  voltage-current  relationship, 
most  of  the  current  flow  occurs  in 
the  neighborh(M)d  of  the  voltage 
maxima.  Resulting  charging  and 
discharging  of  the  phosphor  ele¬ 
ment  through  the  respective  photo¬ 
conductors  each  half  cycle  pro¬ 
vides  alternating  current  required 


for  exciting  the  phosphor. 

The  partially  conducting  current- 
diffusing  layer  shown  in  Fig.  2 
provides  d-c  conductivity  between 
adjacent  ridges  of  the  photocon¬ 
ductor  which  are  slightly  separated 
at  their  bases.  This  conductivity 
was  cho.sen  to  limit  the  current 
spread  to  about  one  grtstve  width. 
In  pre.sent  amplifiers,  photoconduc¬ 
tive  gr<x)ves  are  spaced  25  mils  on 
centers.  This  allows  the  separation 
of  picture  details  down  to  about 
this  size. 

Input-Output  Characteristic 

Because  of  the  build-up  proper¬ 
ties  of  the  photoconductor,  an  out¬ 
put  image  does  not  appear  immedi¬ 
ately  when  the  panel  is  excited  with 
X-rays.  At  the  low  X-ray  levels 
used  in  medical  fluoroscopy,  build¬ 
up  time  is  in  the  order  of  seconds. 

Figure  4  shows  a  curve  of  panel 
light  output  as  a  function  of  inci¬ 
dent  X-ray  level  with  a  10-sec  ex¬ 
citation  time.  By  compari.son,  light 
output  of  a  conventional  fluoroscope 
.screen  is  also  shown.  In  medical 
work.  X-ray  levels  on  the  screen  be¬ 
low  200  milliroentgens  min  are 
common.  At  these  input  levels,  the 
panel  amplifier  produces  images 
whose  output  light  is  as  much  as 
100  times  greater  than  the  fluoro¬ 


scope  screen.  In  addition,  as  shown 
by  the  high  slope  of  the  amplifier 
characteristic,  output  light  is 
roughly  proportional  to  the  third 
power  of  the  input  X-ray  level. 
Compared  to  the  conventional 
.screen,  whose  characteristic  is 
linear,  the  amplifier  output  image 
has  a  much  higher  contrast.  High 
contra.st  is  desirable  for  detecting 
small  differences  in  density  or 
thickness  of  the  body. 

Figure  5  shows  a  reproduction  of 
an  output  image  produced  on  a  12- 
by  12-in.  amplifier  panel.  To  simu¬ 
late  absorption  and  scattering  of 
X-rays  in  the  human  body,  about 
five  in.  of  Presdwood  sheets  were 
used  between  which  were  placed  a 
variety  of  objects.  At  the  center  is 
a  human  femur  or  thigh  bone  with 
a  nail  through  it  as  would  be  used 
to  repair  the  bone  in  a  hip-pinning 
operation.  AKso  shown  are  a  variety 
of  metallic  objects  and  an  additional 
piece  of  lK>ne  which  extends  above 
the  amplifier  where  a  section  of  a 
conventional  fluoroscope  screen  is 
l(K-ated.  Because  of  the  low  output 
light,  no  image  is  recorded  from 
the  conventional  screen. 

A  roughly  reciprocal  relationship 
exists  between  input  X-ray  level 
and  exposure  time  required  to  pro¬ 
duce  a  given  output  light.  For  ex- 
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FIG.  4 — Input-output  charact«riatlc  oi 
ampliiier  compared  to  conventional  ilu- 
oroecope  screen 


FIG.  3 — Ampliiier  element  with  biased  a-c  operation.  D-c  supplies  oi  opposite  polarity 
inserted  in  series  with  photoconductors,  apply  unidirectional  voltages  as  shown  at  right. 
Most  oi  current  ilow  occurs  in  the  neighborhood  oi  the  voltage  maxima 


ample,  if  exposure  time  is  doubled  ray  exposure  or  use  of  lower-aper- 
to  20  sec,  X-ray  level  can  be  cut  in  ture,  less-expensive  optics, 
half  and  gains  up  to  200  times  over  In  practical  applications,  ability 
the  conventional  screen  can  be  ob-  to  view  a  new  image  is  sometimes 
tained.  Reciprocity  exists  for  exci¬ 
tation  times  up  to  about  30  sec  and  ^ 


desired  without  waiting  for  the 
previous  image  to  decay  gradually. 
This  can  be  accomplished  by  mak¬ 
ing  use  of  a  special  property  of  the 


Decay  Properties 

In  addition  to  its  build-up  prop¬ 
erty,  the  panel  has  a  long  decay  time 
after  the  X-rays  are  cut  off  caused 
by  the  characteristics  of  the  photo¬ 
conductor.  In  practice,  the  gradu¬ 
ally  decaying  image  can  be  viewed 
for  as  long  as  30  sec  with  the 
X-rays  off.  Figure  6  shows  a  set 
of  decay  curves  obtained  by  excit¬ 
ing  the  amplifier  for  one  sec  with 
different  input  levels.  These  curves 
are  approximately  straight  lines, 
with  a  decay  characteristic  of  the 
type  L  =  Ke'**'  where  L  is  output 
light  and  t  is  time.  This  indicates 
the  output  to  fall  to  1/e  in  roughly 
three  sec. 

In  extended  viewing  of  a  station¬ 
ary  X-ray  image,  the  long  per¬ 
sistence  of  the  ampliiier  allows 
a  saving  in  dosage  to  the  patient 
since  the  image  can  be  studied  with 
the  X-rays  off.  When  higher  X-ray 
voltages  are  used  such  as  in  X-ray 
therapy  and  industrial  applications 
where  shielding  is  difficult,  viewing 
of  a  bright  image  can  be  done  in 
complete  safety  with  the  X-rays  off. 
If  it  is  desired  to  photograph  the 
screen,  the  much  higher  light  out¬ 
put  and  long  decay  of  the  amplify¬ 
ing  panel  is  of  potential  advantage. 
It  enables  either  a  reduction  in  X- 


FIG.  5 — AmplliUr  output.  Sm  toxt  ior  dotallod  •xplonotlon 
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photoconductive  material.  After  an 
image  is  built  up,  polarity  of  the 
d-c  supplies  is  reversed.  Conductiv¬ 
ity  of  the  photoconductive  powder 
in  the  reversed  direction  is  sud¬ 
denly  reduced  to  a  low  level  and  out¬ 
put  of  the  panel  is  cut  off.  Since  re¬ 
verse  conductivity  is  determined 
somewhat  by  current  flow  in  the 
initial  direction,  it  is  preferable  to 
flood  the  entire  amplifier  with  radi¬ 
ation  before  reversing  the  voltages. 

The  complete  arrangement  for 
erasing  is  indicated  in  Fig.  7  with 
thickness  of  the  layers  again  ex¬ 
aggerated.  In  addition  to  the  re¬ 
versing  switch,  an  auxiliary  electro¬ 
luminescent  phosphor  layer  is 
placed  adjacent  to  the  amplifier. 
Since  the  gnxjved  photoconductor  is 
sensitive  to  visible  light  as  well  as 
X-rays,  it  is  more  convenient  to 
flood  it  with  light  from  the  auxil¬ 
iary  phosphor  layer.  By  making  the 
pho.sphor  layer  thin,  about  one-mil 
thick,  and  supporting  it  on  a  five- 
mil  Mylar  sheet.  X-ray  absorption 
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FIG.  S  -Ampliilar  decay  lollowlnq  ax- 
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FIG.  7 — Cross-saction  oi  complata  am- 
pllHar  with  araalnq  means 


caused  by  the  introduction  of  these 
layers  is  negligible.  To  provide  a 
transparent  electrode,  surface  of 
the  Mylar  in  contact  with  the  phos¬ 
phor  is  coated  with  an  evaporated 
aluminum  layer  of  about  40-percent 
light  transmission. 

In  operation,  after  an  output  im¬ 
age  has  been  excited  by  the  X-rays, 
the  slowly  decaying  image  can  be 
viewed  for  an  arbitrary  time.  When 
erasure  is  desired,  the  auxiliary 
phosphor  layer  is  switched  on  for 
one  sec  or  less  to  flood  the  entire 
panel  followed  by  a  reversal  of  the 
bias  voltage.  Following  the  erasing, 
the  entire  amplifier  is  dark  and  can 
be  excited  with  a  new  image  as  soon 
as  desired. 

Bias  light  provided  by  the  auxil¬ 
iary  pho.sphor  layer  is  also  useful  in 
priming  the  amplifier  prior  to  ex¬ 
citing  it  with  an  X-ray  image.  In 
some  ca.ses,  as  a  result  of  the  eras¬ 
ing  action  or  if  the  amplifier  has 
been  unexcited  for  a  long  period, 
current  through  the  photoconductor 
may  be  below  the  threshold  level  re¬ 
quired  to  produce  any  light  output 
on  the  amplifier.  To  reduce  X-ray 
exposure  on  the  amplifier  to  a  mini¬ 
mum  when  building  up  an  image,  it 
is  desirable  to  prime  it  initially 
with  the  auxiliary  light  until  the 
threshold  output  light  is  reached. 
To  prevent  exciting  the  amplifier  by 
ambient  room  light,  the  back  side 
of  the  panel  with  the  auxiliary 
phosphor  layer  indicated  in  Fig.  7 
is  enclosed  in  a  light-tight  plastic 
cover  which  is  X-ray  transparent. 

Control  Circuits 

To  avoid  the  need  for  d-c  sup¬ 
plies,  the  control  circuit  of  Fig.  8 
is  incorporated.  This  circuit  uses 
oppositely  polarized  rectifiers  to 
provide  d-c  to  the  two  sets  of  photo¬ 
conductive  ridges.  As  with  biased 
a-c,  current  flow  through  adjacent 
photoconductive  ridges  occurs  at  al¬ 
ternate  half  cycles.  For  equal  peak 
voltages  applied  to  the  amplifier, 
gain  with  diodes  is  almost  as  high 
as  with  biased  a-c.  Difference  in 
gain  is  caused  by  the  change  in 
wave  shape  of  the  applied  voltage. 
The  auxiliary  phosphor  layer,  hav¬ 
ing  a  capacity  of  about  0.1  ^f  is 
also  excited  from  the  400-cps 
source.  To  control  the  output  light 
and  lower  the  voltage,  appropriate 
dropping  resistors  are  used. 
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FIG.  8 — Control  circuit  of  tho  portobU 
■upply 

For  the  12-in.  amplifier,  current 
of  about  30  ma  is  required.  Since 
current  flow  through  the  photocon¬ 
ductor  is  a  measure  of  output  light, 
it  is  convenient  to  monitor  this  cur¬ 
rent  with  a  d-c  meter  in  series  with 
one  set  of  diodes.  In  ca.ses  where 
the  panel  is  observed  during  the  de¬ 
cay  period  with  the  X-rays  off,  the 
current  meter,  remotely  positioned, 
can  be  used  to  indicate  when  the 
panel  has  reached  full  brightness. 
In  place  of  the  meter,  or  in  series 
with  the  second  set  of  diodes,  it  is 
convenient  to  use  a  relay  set  to 
automatically  shut  off  the  X-ray 
source  when  the  image  has  reached 
full  brightness. 

Applications 

The  present  amplifying  panel 
with  its  build-up  and  decay  proper¬ 
ties  is  potentially  useful  for  the 
viewing  of  nonmoving  parts  of  the 
body.  In  these  applications,  its 
bright  image  permits  working  in  a 
moderately  lit  room  without  dark 
adaptation.  By  increasing  the  con¬ 
trast  of  the  X-ray  image,  it  aids  in 
the  perception  of  details.  Because 
of  its  amplifying  action,  relatively 
low  X-ray  dosages  are  required.  At 
high  X-ray  voltages,  where  shield¬ 
ing  is  a  problem,  its  long  persist¬ 
ence  image  can  be  viewed  at  close 
range  with  the  X-rays  off.  Since 
output  light  is  relatively  high,  it 
can  also  be  conveniently  used  with 
an  industrial  tv  system  employing 
a  vidicon  pickup  tube  where  remote 
viewing  is  desired. 

REFEREN'CES 

( I )  S.  M.  Thomsen  and  R.  H.  Bube. 
HlBh-Sensltlvlty  Photoconductor  Larers. 
Kev  Sci  In»t.  M.  p.  664,  1955. 

(J)  B.  Kazan,  An  Improved  Hlfth-Galn 
Panel  Light  Amplifier,  Proe  IHK,  4S,  p 
1358,  196f. 


.  1 


— '  II 

'  H 


ELECTRONICS  engineering  issue  —  September  12,  1958 


FIG.  1 — Frame-rate  checker  hat  opticol 
•yatem  that  Includes  phototube  and  light 
source  ior  comeras  and  prolectors 


FIG.  2 — Separate  light  and  second  phototube  that  use  lower  portion  of  switch  at  leit 
must  be  added  to  accommodate  Hxed-lens  cameras.  Increased  photocurrent  raises 
potential  oi  Vt.i  that  starts  circuit  action 


By  CHESTER  OWLETT,  Senior  Design  Engineer,  Eastman  Kodak  Company,  Rochester,  N.  Y. 


Frame-Rate  Checker  for 

Light  beam,  projected  through  front  panel  into  motion-picture  camera  or 
projector,  reflects  back  from  pressure  plate  in  film  gate  if  shutter  is  open. 
Reflected  beam  feeds  into  checker  o[)tical  system  and  is  tleflected  onto  cath¬ 
ode  of  phototube.  Current  increase  gates  Schmitt  trigger  each  time  .shutter 
opens.  Differentiated  output  triggers  thyratron  in  circuit  of  meter  read¬ 
ings  of  which  are  proportional  to  trigger-pulse  frequency 


Checking  frame  rates  in  movie 
cameras  and  projectors  has 
long  been  a  ticklish  problem  in  the 
camera  industry.  Most  mechanical 
tachometers  take  too  much  power 
from  the  .spring  driven  systems,  and 
revolution  counters  provide  only  an 
average  rate  during  the  entire  run¬ 
down  cycle. 

Two  systems,  the  stroboscopic 
disk  and  the  photoelectric  counting 
method,  provide  a  speed  check  at 
every  instant  while  drawing  little 
power  from  the  mechanism.  Al¬ 
though  the  strobe  disk  gives  frame 
rate  only  within  certain  present 
limits,  the  photoelectric  method  to 
be  described  provides  the  exact 
frame  rate  at  every  instant. 

The  frame  rate  checker  has  sim- 
pU,  accurate  circuits  and  can  be 


used  with  many  types  of  movie 
cameras  and  projectors.  The  system 
block  diagram  is  shown  in  Fig.  1. 

Checker  System 

For  use  with  removable-lens 
cameras,  the  instrument  is  equipped 
with  an  optical  system  that  projects 
a  beam  of  light  through  the  front 
panel  into  the  camera.  After  pass¬ 
ing  through  the  shutter,  the  beam  is 
reflected  by  the  polished  surface  of 
the  pressure  plate  in  the  film  gate. 
If  the  shutter  is  open,  the  reflected 
beam  travels  back  into  the  optical 
system  of  the  checker  where  it  is 
deflected  by  a  beam  splitter  onto 
the  cathode  of  a  phototube.  Circuit 
details  for  the  complete  unit  are 
shown  in  Fig.  2. 

Pulses,  with  frequency  a  func¬ 


tion  of  shutter  speed,  pass  from 
phototube  V,  into  Schmitt  trigger 
Vt.  The  circuit  triggers  in  one  di¬ 
rection  when  the  input  potential  at 
the  grid  of  is  rai.sed  to  a 
critical  value  and  triggers  in  the 
reverse  direction  when  the  input 
is  reduced  to  another  critical  level. 
With  the  phototube  dark,  V,4  is 
practically  cut  off. 

When  light  falls  on  the  phototube, 
the  current  through  /?,  raises  the 
grid  potential  of  V,,,.  A  consequent 
drop  in  plate  potential  of  V,4  couples 
to  the  grid  of  V,,  which  is  normally 
clamped  at  cathode  potential.  The 
plate  current  in  F,»  decreases,  thus 
the  cathode  potential  drops  and  the 
grid  potential  of  Fm  increases.  The 
action  is  regenerative  and  F„ 
rapidly  cuts  off. 
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Open  Ti«w  oi  chosaU  oi  lram«-rat«  ch*ck«r 


Operator  reads  shutter  speed  on  specially  damped  meter 


Motion-Picture  Cameras 
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The  output  of  V’,,,  a  reotantrular 
wave  of  constant  amplitude,  is  fed 
to  differentiatinR  network  C,R,- 
Thus,  the  voltage  across  R,  is  a 
series  of  uniform  positive  spikes 
that  occur  each  time  the  phototube 
is  illuminated  and  negative  spikes 
each  time  the  light  is  cutoff. 

Metering 

Positive  spikes  acro.ss  R,  are  fed 
to  the  grid  of  thyratron  V’,  in  the 
frequency-meter  circuit  and  the 
tube  fires.  Capacitor  C„  which  is 
normally  charged  to  150  v  and  regu¬ 
lated  by  V\,  rapidly  di.scharges. 

Resistor  R,  limits  the  thyratron 


(Jndsr-chassis  tUw  o<  frams-rat*  chsekar 
shows  rslatlTS  simplicity  oi  compononi 
leryoul 


current  to  a  .safe  value.  Inductor  L, 
in  the  plate  circuit  tends  to  drive 
the  plate  negative  and  helps  deionize 
the  tube  after  the  conducting  period. 
Capacitor  C,  recharges  through  the 
plate  load  resistor  R,  and  the  400-pa 
meter. 

The  charging  time  constant  is 
short  compared  to  the  shortest 
time  lietween  trigger  pulses  so  the 
capacitor  always  recharges  to  150  v. 
Because  each  pulse  removes  a  fixed 
charge  from  C„  the  average  charg¬ 
ing  current  through  the  special 
highly  damped  meter  is  directly 
proportional  to  the  frequency  of  the 
trigger  pulses.  Potentiometer  i?*  is 
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FIG.  3 — Accuracy  ol  irom*-rat*  chscksr 
approxlmatss  100  psreeni  in  th«  ronq* 
irom  16  to  64  iromos/soc 


a  ring  shunt  for  varying  meter 
.sensitivity  without  disturbing  the 
damping. 

Instrument  Calibration 

The  60-cp.s  power-line  frequency 
is  a  standard  for  calibrating  the  in- 
.strument.  A  pushbutton  switch  on 
the  panel  applies  the  6  v  from  the 
heater  winding  of  the  power  trans¬ 
former  to  the  trigger  circuit,  and 
the  ring  shunt  on  the  meter  is  ad¬ 
justed  for  a  meter  reading  of  60. 

Performance 

The  checker  reads  speeds  of  five 
frames/sec  with  no  appreciable 
wobble  in  the  indicator  needle. 
Speeds  above  the  64  frames  per  sec 
of  slow  motion  are  easily  handled  as 
there  is  a  tolerance  of  approxi¬ 
mately  six  R,C,  time  constants  be¬ 
tween  pulses  at  60  frames  per 
.sec. 

The  unit  can  check  all  types  of 
cameras  and  projectors  with  an  ac¬ 
curacy  limited  only  by  the  line  fre¬ 
quency  and  the  accuracy  of  the 
meter. 

A  plot  of  checker  accuracy  as 
a  function  of  frame  rate  is  shown 
in  Fig.  3. 


Survey  of  circuit  problems  effected  by  peculiarities  in  electron  tubes  covers 
sleeping  sickness,  blackout,  d-c  shift,  stray  emission,  mica  charge,  spook 
interference,  snivet  interference  and  other  phenomena  not  ordinarily 
described  in  literature  on  tubes  and  circuits.  Causes,  effects  and  solutions  are 
covered  for  each  of  these  unusual  phenomena 

By  W.  E.  BABCOCK 

Electron  Tube  Division,  Radio  Corporation  of  America,  Harrison,  New  Jersey 

Unusual  Tube  Effects 


SOME  TIME  or  other,  circuit  de¬ 
signers  experience  the  feeling 
that  electron  tubes  are  part  grem¬ 
lin.  This  feeling  is  caused  by  some 
of  the  peculiar  effects  noted  with 
certain  tubes  in  certain  circuits. 
These  effects  usually  are  not  men¬ 
tioned  in  the  data  supplied  by  tube 
manufacturers  nor  are  they  de¬ 
scribed  in  any  textbook  on  tubes  or 
circuits. 

Sleeping  Sickness 

Most  attention,  on  the  part  of 
tube  manufacturers  and  circuit  de¬ 
signers  in  the  last  few  years,  has 
been  given  to  an  effect  which  has 
been  termed  sleeping  sickness.  This 
effect  has  been  most  serious  in  com¬ 
puter  circuits  where  a  tube  may  op¬ 
erate  for  long  periods  of  time  with 
its  plate  current  cut  off.  When  a 
problem  is  put  to  the  computer 
which  requires  the  tube  to  pass  a 
pulse  of  current,  the  tube  will  often 
not  conduct. 

The  sleeping-sickness  effect  is 
caused  by  the  formation  of  a  cath¬ 
ode-interface  resistance  layer  be¬ 
tween  the  cathode  base  metal  and 
the  cathode  coating.  This  thin  re¬ 
sistance  layer  acts  as  a  dielectric 
for  a  capacitor  of  the  order  of  0.01 
fif  in  which  the  cathode  base  metal 
is  one  plate  and  the  cathode  coating 
is  the  other. 

The  effect  ot  the  cathode  inter¬ 
face  layer  is  shown  in  Fig.  1.  When 
a  rectangular  pulse  is  applied  to  the 


tube,  interface  capacitance  C,  acts 
as  a  direct  short  across  interface 
resistance  iZ,  for  an  instant.  The 
initial  plate  current  of  the  tube  is 
determined  solely  by  the  magnitude 
of  the  applied  pulse  and  by  the  per- 
veance  of  the  tube.  During  the  flat 
portion  of  the  pulse  the  capacitor 
charges  and  the  current  begins  to 
decay  exponentially  toward  a  value 
determined  by  the  interface  resist¬ 
ance. 

Although  the  interface  resistance 
is  normally  close  to  zero  in  a  new 
tube,  it  can  increase  to  several-hun¬ 
dred  or  even  a  few-thousand  ohms 
after  many  hours  of  life  with  plate 
current  cut  off. 


FIG.  I — Cothod*  intcrfoc*  layer  eilecto 
plate  current  at  thown  here 


Magnitude  of  the  interface  re¬ 
sistance  can  be  determined  with 
calibrated  variable  resistor  R,  in 
series  with  the  pulse  supply.  First, 
the  height,  H„  of  the  output  pulse 
trailing  edge  is  measured  with  R, 
set  at  zero;  R,  is  then  increased 
until  the  leading  edge,  //„  of  the 
output  pulse  has  the  same  ampli¬ 
tude  that  the  trailing  edge  had  when 
R,  was  at  zero.  This  value  of  R,  ia 
equal  to  the  interface  resistance. 

Cathode-Interface  Cause 

Formation  of  cathode  interface 
is  the  direct  result  of  the  efforts  of 
tube  manufacturers  to  make  tubes 
having  a  high  value  of  emission  at 


CATHODE  INTERFACE  RESISTANCE  M  OHMS 

FIG.  2— FrM-runnlnq  irpqiMBcy  aqolBAt 
Inlcriac*  rMlilonc*  lor  oscillator 
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FIG.  3 — SlB*-waT«  ■lablUiatloB  coQ  Im- 
proTM  oscillator  iroquoncy  stability 


FIG.  4 — Blackout  tost  shows  output  lor 
poor  (loit.  contor)  and  good  (right)  tubos 


FIG.  5 — Dlroct-curront  tost  method  tor 
blackout  and  resultant  curres 


Cause  Circuit  Troubles 


a  reasonable  cost  to  consumers. 

While  the  tubes  are  beinj;  evacu¬ 
ated  during  manufacture,  the  car¬ 
bonate  mixture  which  forms  the 
cathode  coating  is  broken  down  into 
oxides.  Subsequently,  during  aging 
the  oxides  are  broken  down  to  form 
a  surface  layer  of  pure  barium. 

A  reducing  agent  is  required  at 
this  step  to  assure  that  the  oxides 
produce  pure  barium  without  lib¬ 
erating  oxygen.  This  reducing 
agent  consists  of  minute  impurities, 
less  than  1  percent,  added  to  the 
cathode  base  metal.  In  tubes  de¬ 
signed  especially  for  applications 
where  heater-only  or  plate-current 
cutoff  operation  will  be  used, 
cathode  material  having  an  ex¬ 
tremely  low  silicon  impurity  con¬ 
tent  limits  formation  of  an  inter¬ 
face  layer.  These  tubes  can  operate 
for  thousands  of  hours  with  negli¬ 
gible  interface  development. 

If  practical,  it  is  recommended 
that  some  small  amount  of  plate 
current  be  maintained  at  all  times. 

In  many  cases,  it  has  also  been 
found  desirable  to  use  low-silicon 
cathode  material  in  receiving  tubes 
designed  for  home-entertainment 
applications.  For  example,  low- 
silicon  cathodes  are  used  in  the 
6SN7GTB  twin  triode,  which  is 
used  as  a  horizontal  deflection  oscil¬ 
lator  in  many  television  receivers. 
Most  horizontal  oscillator  circuits 
tend  to  exhibit  frequency  drift  and 
thus  loss  of  s}mc,  if  the  oscillator 


tube  develops  cathode  interface. 

Figure  2  shows  the  free-running 
frequency  as  a  function  of  the  in¬ 
terface  resistance  for  the  Synchro¬ 
guide  type  of  oscillator  circuit  u.sed 
in  many  television  receiver.*.  A 


I2AU7 


FIG.  6 — Output  oi  good  tub*  (top)  oad 
on*  with  d-c  ubUt  (bolow) 


similar  curve  can  be  obtained  with 
the  stabilized  multivibrator  type  of 
horizontal  oscillator.  The  upper 
curve,  with  the  sine-wave  stabiliza¬ 
tion  coil  shorted,  shows  the  fre¬ 
quency  drift  when  there  is  no  com¬ 
pensation  for  tube  variations. 


The  second  curve  indicates  the 
improvement  in  frequency  stability 
achieved  with  the  circuit  compensa¬ 
tion  shown  in  Fig.  3.  The  sine-wave 
.stabilization  or  ringing  coil  pulls 
the  o.scillator  frequency  back  to  its 
proper  value  when  changes  in  the 
tube  or  other  components  tend  to 
change  the  frequency. 

Although  the  use  of  sine-wave 
stabilization  reduced  the  frequency 
drift  considerably,  performance  was 
still  not  considered  .satisfactory. 
Therefore,  the  cathode  base  metal 
of  the  6SN7GTB  oscillator  was 
modifled  to  a  lower  silicon  content. 
With  this  change,  field  troubles  in 
this  circuit  resulting  from  cathode 
interface  have  been  nonexistent, 
even  after  several  thousand  hours 
of  operation. 

Blackout 

Another  effect,  which  in  many 
respects  is  related  to  cathode  inter¬ 
face,  has  been  called  blackout.  This 
effect  was  first  noted  during  the 
early  days  of  World  War  II,  when 
the  transmitted  pulse  of  a  radar 
would  get  back  into  its  receiver  and 
cause  it  to  go  dead. 

Blackout  shows  up  only  when  a 
tube’s  control  grid  is  driven  posi¬ 
tive.  At  some  stage  during  the 
manufacture  of  a  tube  a  semi-insu¬ 
lating  layer  is  deposited  on  the  sur¬ 
face  of  the  control-grid  wires.  This 
layer  acts  as  the  dielectric  of  a 
capacitor  in  which  one  plate  is  the 
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grid  wire  and  the  other  is  the  layer 
of  electrons  collected  on  the  semi- 
insulating  surface  when  the  grid  is 
driven  positive.  The  tube  then  de¬ 
velops  its  own  bias  internally,  as  in 
the  familiar  grid-leak  or  grid-resis¬ 
tor  method  of  biasing  an  oscillator 
or  class-C  amplifier. 

Figures  4  and  5  show  two  meth¬ 
ods  for  determining  whether  a  tube 
has  blackout.  In  the  pulse  method, 
showTi  in  Fig.  4,  the  plate  voltage 
of  the  tube  under  test  is  first  ad¬ 
justed  for  some  given  level  of  plate 
current  and  a  positive  pulse  of  suf¬ 
ficient  magnitude  to  drive  the  grid 
into  appreciable  grid  current  is 
then  applied  to  the  control  grid. 

If  the  tube  has  no  blackout  effect, 
the  plate  current  will  probably  rise 
slightly.  However,  if  blackout  is 
present,  plate  current  will  drop 
sharply  as  observed  on  an  o.scillo- 
scope  or  a  d-c  milliammeter.  Oscil¬ 
loscope  displays  obtained  with  a 
tube  having  no  blackout  and  with 
two  tubes  having  different  degrees 
of  blackout  are  illustrated  in  Fig.  4. 

D-C  Method 

In  the  d-c  method  of  testing  for 
this  effect,  shown  in  Fig.  5,  normal 
voltage  is  applied  to  the  heater  and 
simultaneously  a  small  positive  bias 
is  applied  to  the  control  grid.  If  the 
tube  under  test  has  no  blackout, 
grid  current  will  start  to  flow  in 
about  10  to  15  sec  and  rise  rapidly 
to  a  maximum. 

If  the  tube  displays  blackout, 
however,  the  grid  current  will  rise 
slowly  and  may  take  as  long  as  sev¬ 


eral  minutes  to  reach  a  maximum 
value.  The  grid  current  increases 
slowly,  because  the  resistance  layer 
on  the  control-grid  surface  has  a 
negative  temperature  coefficient. 
The  effect  usually  disappears  com¬ 
pletely  in  5  to  10  min. 

The  negative  temperature  char¬ 
acteristics  of  the  resistance  can 
produce  some  annoying  effects.  For 
example,  in  the  multivibrator  type 
of  horizontal  oscillator  circuit,  it 


FIG.  7 — Screen-qrid  currant  wavaionna  oi 
qocd  horixontal  dailaction  omplUlar  tuba 
(A)  and  ona  haainq  acraan-qrid  amia- 
aion  (B).  Curaa  (B)  raducaa  dailaction 

may  be  impo.ssible  to  hold  the  o.scil- 
lator  in  sync  for  several  minutes 
after  the  television  .set  is  turned  on. 
Because  the  magnitude  of  the  re¬ 
sistance  varies  as  the  tube  heats  up, 
the  horizontal  frequency  also  varies 
and  the  picture  drifts  in  the  hori¬ 
zontal  direction  for  several  minutes 
every  time  the  set  is  turned  on. 

Tube  manufacturers  have  not  yet 
developed  a  process  for  preventing 
the  development  of  this  effect,  nor 
for  eliminating  it  once  it  has  de¬ 
veloped.  Fortunately,  normal  pro- 


ce.ssing  techniques  produce  tubes 
which  are  generally  free  from  this 
effect  and  most  applications  do  not 
drive  the  control  grid  positive. 

D-C  Shift 

Another  effect,  which  in  many 
respects  appears  to  be  similar  to 
cathode  interface  and  blackout,  is 
known  as  d-c  shift.  In  amplifiers 
using  tubes  having  d-c  .shift,  the 
amplifier  gain  is  less  for  d-c  signals 
than  for  a-c  signals.  In  oscilloscope 
amplifiers,  therefore,  the  usual  a-c 
calibration  signal  is  not  reliable  if 
the  oscillo.scope  is  to  be  used  for 
d-c  mea.su rements. 

The  d-c  .shift  effect  can  be  demon¬ 
strated  dramatically  by  the  u.se  of 
a  low-frequency  square-wave  signal, 
as  shown  in  Fig.  6.  If  the  tube  has 
no  d-c  shift  effect,  plate  current  re¬ 
mains  at  a  constant  level  during 
the  flat  portion  of  the  pulse.  If  the 
tube  has  d-c  shift,  the  plate  current 
drifts  about  5  to  10  percent  over  a 
pericKl  of  about  2  sec. 

The  d-c  shift  problem  has  l>een 
attributed  by  Xergaard  of  RCA 
Princeton  to  the  Sproull  effect, 
which  is  caused  by  the  formation  of 
a  donor  depletion  layer  near  the 
emitting  surface  of  the  cathode. 
That  is,  d-c  shift  is  cau.sed  by  the 
resistance  of  the  cathode  coating. 

This  resistance  has  a  time  con¬ 
stant  of  the  order  of  1  or  2  sec, 
while  cathode  interface  has  a  time 
constant  of  ju.st  a  few  fisec. 

This  shift  effect  is  inherent  in 
tubes  having  close  spacings  and  can 
only  be  eliminated  by  the  develop- 


FIC.  8 — Typical  snivet  as  caused  by  nonlinear  operation,  durinq  p'.ate  current  fall.  In  recelTers'  horlsontal-deflection  circuits 
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ment  of  a  new  cathode  material. 

Stray  emission  in  electron  tubes 
can  also  cause  some  peculiar  effects. 
The  most  familiar  of  these  effects 
is  probably  that  due  to  control-grid 
emission  when  an  excessively  large 
grid  resistor  is  used ;  the  tube  runs 
aw’ay  and  usually  destroys  itself  if 
a  protective  fuse  is  not  u.sed. 

Stray  emission  from  the  screen 
grid  in  horizontal-deflection  ampli¬ 
fier  tubes  is  often  responsible  for 
loss  of  scan.  In  recent  years,  tube 
manufacturers  have  reduced  screen- 
grid  emission  in  such  tubes  to 
satisfy  complaints  of  shrinking  pic¬ 
ture  width,  especially  when  the  tele¬ 
vision  receiver  is  operated  at  higher 


100  V 

PLATE  voltage 


FIG.  9-  HorUontal  d*n*clloa  tub*  plat* 
characl*rUUc  at  laro  bloa 

than  normal  line  voltage. 

The  screen-grid  current  wave 
forms  of  two  horizontal  deflection 
amplifier  tubes  are  showrn  in  Fig.  7. 
The  emi.ssion  current  from  the 
screen  grid  of  tube  B  consumes 
power  which  would  normally  be 
used  for  deflection.  As  a  result,  in¬ 
sufficient  power  is  produced  for  full 
deflection  and  the  picture  width  is 
reduced. 

Similarly,  emission  from  the 
plate  of  the  horizontal  deflection 
amplifier  tube  causes  a  power  drain 
from  the  deflection  system  and  a 
reduction  in  picture  width.  Al¬ 
though  tube  manufacturers  have 
improved  deflection  tubes  consid¬ 
erably  and  reduced  the  tendency 
toward  screen-grid  and  plate  emis¬ 
sion,  operation  of  tubes  outside  of 
ratings  will  seriously  aggravate 
this  problem. 

Bulb  or  Mica  Charge 

Deflection  circuits  of  television 
sets  produce  many  peculiar  effects. 


Some  of  the  most  mysterious  effects 
are  caused  by  bulb  or  mica  charge, 
which  produces  jitter  of  portions 
of  the  picture.  In  horizontal-deflec¬ 
tion  tubes,  such  charge  may  pro¬ 
duce  .streaks  or  jitter  of  the  entire 
raster.  In  extreme  cases,  the  effect 
is  called  cogwheel  or  pie  crust. 

In  vertical  circuits,  mica  charge 
produces  an  effect  known  as  white 
line  or  bright  line.  It  can  also  pro¬ 
duce  a  black  line. 

Troubles  due  to  mica  charge  are 
minimized  by  mica  designs  incor¬ 
porating  slots  which  interrupt  leak¬ 
age  paths  and  by  the  u.se  of  a 
high-resistance  material  such  as 
alundum  on  mica  surfaces.  Equip¬ 
ment  designers  can  help  to  reduce 
problems  cau.sed  by  bulb  or  mica 
charge  by  designing  deflection  cir¬ 
cuits  with  peak  voltages  on  the 
tubes  well  within  ratings. 

Spook  Interference 

Spook  interference  is  another 
peculiar  effect  associated  with  hori¬ 
zontal-deflection  circuits. 

The  interference  api)ears  as  a 
vertical  line  or  band  at  the  extreme 
left  edge  of  the  raster.  In  some 
cases,  it  may  not  be  visible  at  all, 
because  of  overscan  of  the  raster  or 
becau.se  it  is  in  the  blanked  region. 
Sometimes  the  interference  is 
picked  up  from  a  neighboring  re¬ 
ceiver  and  may  go  flitting  mysteri¬ 
ously  back  and  forth  acro.ss  the 
.screen;  .service  technicians  have  re¬ 
ferred  to  this  behavior  as  wind¬ 
shield-wiper  effect. 

Sp(H)k  interference  is  generated 
by  the  plate  current  of  the  damper 
tube  rising  from  zero  to  .several- 
hundred  milliamperes  in  about  0.1 
fisec.  This  rapidly  increasing 
waveform  produces  many  higher- 
order  harmonics  of  the  horizontal 
scanning  frequency  which  lie  with¬ 
in  the  television  frequency  band. 
In  addition  to  producing  the  verti¬ 
cal  line  at  the  left  edge  of  the 
ra.ster,  these  harmonics  often  get 
into  the  sync  circuits  and  cau.se  pic¬ 
ture  in.stability. 

It  is  impossible  to  elin-inate  the 
harmonics  produced  by  the  rise  of 
current  in  the  damper  tube.  How¬ 
ever,  if  r-f  chokes  are  placed  in  the 
damper  leads  at  the  tube  socket,  in¬ 
terference  is  limited  to  the  amount 
radiated  by  the  tube  itself. 

A  familiar  interference  from 


300| 


0  20  40  60  SO  1 00 

plate  voltage 


FIG.  10 — Load  lin*  of  a  2SCD9G  horizon¬ 
tal  dsflection  tub*  in  a  r*c*lT*r  that  *x- 
hlblts  strong  sniTots 


horizontal-deflection  circuits  is  the 
snivet  type,  shown  in  Fig.  8.  One 
po.ssib]e  cau.se  of  this  form  of  in¬ 
terference  is  illustrated  in  Fig.  9, 
which  shows  the  plate-current, 
plate-voltage  characteristic  of  a  de¬ 
flection  tulte  at  zero  bias.  When  the 
plate  current  ri.ses  from  zero  to 
high  values,  it  follows  a  smooth 
curve.  However,  when  it  decreases 
from  high  values  toward  zero,  there 
is  a  di.scontinuity  in  the  curve.  This 
sudden  change  in  plate  current  pro¬ 
duces  harmonics  which,  can  be 
picked  up  by  the  r-f  amplifier  and 
piuxluce  interference. 

Another  theory  holds  that  snivets 
interference  is  cau.sed  by  a  form  of 
Harkhau.sen  o.scillation,  because  the 
plate  voltage  swings  appreciably  be¬ 
low  the  screen-grid  voltage  in  many 
receivers.  This  condition  is  espe¬ 
cially  .severe  in  modern  flyback 
transformer  designs  which  drive 
the  plate  voltage  as  far  into  the 
knee  region  as  possible. 

An  e.xamination  of  the  load  line 
of  a  horizontal  deflection  tube  illus¬ 
trates  this  phenomenon  quite  well. 
The  moat  familiar  load  line  to  most 
engineers  is  the  straight  line  for 
R-C  amplifiers.  If  the  load  is  reac¬ 
tive,  the  load  line  becomes  an 
ellip.se. 

In  contrast  to  these  conventional 
load  lines.  Fig.  10  shows  the  load 
line  of  a  typical  deflection  tube 
(25CD6G)  in  a  television  receiver 
which  exhibited  strong  snivets. 
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Modified  Transceivers 


Two  communications  transceivers  operating  on  a  common  frequency  form  a 
responder-interrogator  combination  between  an  aircraft  and  a  ground  sta¬ 
tion.  By  measurement  of  the  time  lapse  between  interrogator  and  responder 
pulses,  distance  can  be  measured  between  stations  to  within  0.1  mi  accuracy. 
Precisely  measured  time  delays  at  both  ends  of  the  system  allow  turn¬ 
around  time  for  the  transceivers 

By  HARRY  VANTBVE,  JR  >,  Supt.,  Radio  Division,  and  EINAr‘  C.  JOHNSON,  as-  t.  Supt.,  Radio  Div., 

U.  S.  Naval  Air  Development  Center,  Johnsville,  Pa 


WBILITY  TO  MEASURE  distance 
Xa  usiner  communication  trans¬ 
ceivers  thus  increasing  their  utility 
has  been  developed  at  the  U.S. 
Naval  Air  Development  Center.  For 
evaluation,  the  distance-measuring 
technique  was  applied  successfully 
to  an  airborne  uhf  radio  set,  AN/ 
ARC-27,  an  equipment  which  is 
standard  in  most  present-day  serv¬ 
ice  aircraft.  The  AN/ARC-27 
communications  transceiver  with  a 
special  antenna  system,  AN/ARA- 
26,  already  supplies  azimuth  infor¬ 
mation  so  that  the  addition  of  the 
range  determining  feature  provides 
a  more  complete  navigation  .system. 

Turn-Around  Time 

The  system  to  be  described  is 
similar  to  radar  beacon  operation  in 
that  a  signal  is  sent  out  by  an  in¬ 
terrogator  station,  received  by  the 
transponder  station,  and  a  reply  is 
initiated  by  the  transponder.  The 
NADC  range  system  differs  from 
this  fundamental  operation  in  one 
important  detail.  That  is,  when 
using  transceivers  operating  on  a 
common  frequency  for  both  re¬ 
sponder  and  interrogator  functions, 
it  is  necessary  to  provide  a  precisely 
measured  time  delay  at  both  ends  of 
the  system  to  permit  turn-around 
time  for  the  transceivers.  Turn¬ 
around  time  is  the  time  taken  by 
the  communications  transceiver  to 
change  its  function  from  transmit 
to  receive. 

Referring  to  Fig.  1,  the  inter¬ 
rogator  transmits  an  interrogation 


pulse  at  time  A  and  begins  its 
changeover  to  receive  mode.  The 
responder,  which  is  normally  in  the 
receive  mode,  receives  the  inter¬ 
rogating  pulse  at  a  time  AB  later, 
equal  to  the  propagation  time  of 
the  signal  between  the  two  trans¬ 
ceivers.  The  responder,  upon  re¬ 
ceipt  of  the  signal  changes  mode 
from  receive  to  transmit  and  sends 
a  reply  pulse.  However,  since  it 
takes  time  to  change  modes,  a  pre¬ 
cise  time  delay  equal  to  BC  is  in¬ 
troduced  between  receipt  of  a  pulse 
and  transmission  of  a  reply  pulse. 
The  responder  pulse  is  received  by 
the  interrogator  after  a  delay  CD, 
also  equal  to  the  propagation  time 
between  the  two  transceivers. 

If  the  known  period  of  time  repre¬ 
sented  by  BC  is  subtracted  from 
AD  at  the  interrogator,  the  remain¬ 
ing  time  AB  -I-  CD  equals  twice  the 
propagation  time  between  the  two 
stations.  An  indicator  measures 
this  propagation  time  in  nautical 
miles. 


Delay  Unit 

The  heart  of  the  system  is  the 
long  delay  unit  which  provides  ap¬ 
proximately  100  millisec  of  delay 
with  a  time  jitter  of  less  than  i 
ftsec. 

The  precise  value  of  this  delay 
(later  referred  to  as  the  long  delay) 
is  of  little  interest  but  must  be  long 
enough  to  permit  ample  turn¬ 
around  time  for  the  communica¬ 
tions  transceiver.  Delay  jitter  must 
be  held  to  appreciably  less  than  the 
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FIG.  1 — Sequence  oi  operation  In  ranqe 
computer  1*  explained  in  text 


resolution  of  the  range  .system.  It 
was  found  that  a  jitter  of  less  than 
0.1  /i.sec  in  100  milli.sec  is  readily 
achieved. 

The  ranging  technique  is  capable 
of  operating  with  any  transmitter- 
receiver  combination  and  long  de¬ 
lays  greatly  in  excess  of  200  milli.sec 
are  readily  obtained  so  that  long 
turn-around  times  can  be  accom¬ 
modated. 

The  .system  consists  of  an  inter¬ 
rogating  station  and  a  re.sponding 
station.  Both  stations  may  be 
physically  identical  but  are  ar¬ 
ranged  by  the  operators  to  perform 
electrically  in  different  modes.  The 
interrogator  station  initiates  the 
action  and  reads  the  range  or  inter¬ 
vening  distance  between  the  inter¬ 
rogator  and  the  responder  stations. 
The  responder  station  operates  like 
a  beacon.  Any  station  may  operate 
as  an  interrogator  or  as  a  responder 
at  the  operator’s  will.  The  range 
function  may  be  switched  off  by  the 
operator  thus  reestablishing  the 
normal  communication  functions 
of  the  transceiver.  Figure  2  is  a 
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block  diuKram  of  the  system  and 
Fig.  3  is  a  chart  of  the  significant 
time-sequence  waveforms. 


Interrogate  Operation 

With  the  equipment  in  the  IN- 
TERRCK'.ATE  position  a  trigger  is 
initiated  by  the  automatic/manual 
trigger  generator.  It  operates 
the  transmit-receive  (t/r)  multi¬ 
vibrator  energizing  a  plate  cir¬ 
cuit  relay  coil.  This  places  the 
tran.sceiver  in  transmit  for  100 
milli.sec  at  which  time  the  multi¬ 
vibrator  is  turned  off  by  a  stop  trig¬ 
ger  from  the  long  delay  unit. 


The  trigger  generator  output  is 
fed  also  to  the  long  delay  gate  pulse 
generator,  a  multivibrator  which 
generates  a  200-millisec  pulse  and 
is  turned  off  at  the  end  of  this  in¬ 
terval  by  a  stop  pulse. 

The  output  from  the  long  delay 
gate  pulse  generator  is  applied  to 
the  long  delay  gate  along  with 
pulses  from  the  clock  unit.  The 
clock  unit,  as  shown  in  Fig.  4,  con¬ 
sists  of  a  crystal-controlled  o.scil- 
lator  and  shaping  circuit  V,* 
producing  pul.ses  with  a  repetition 
rate  equal  to  the  frequency  of  the 
crystal  oscillator.  The  crystal  clock 


pulse  period  T  is  determined  by  the 
relation  T  =  12.359N  where  N  is 
the  resolution  of  the  system  in 
nautical  mi.  For  example,  if  the 
intended  resolution  is  to  be  0.1 
nautical  mile,  then  a  pulse  spacing 
of  1.2359  fisec  or  a  crystal  frequency 
of  809.11  kc  would  be  used.  For 
1-mi  resolution  the  frequency  of 
the  crystal  clock  is  80.911  kc. 


Delay  Gate 

The  gate  pulse  from  the  long 
delay  gate  generator  enables  the 
long  delay  gate  to  pass  pulses  from 
the  crystal  clock  unit  to  the  long 
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FIG.  2 — Block  diagram  of  rang*  computor  uaod  In  conjunction  with  a  toIco  communica¬ 
tions  transcolTor.  Both  stotlons  may  bo  physically  Idonticol.  but  oporato  In  dlfforont 
modos  according  to  which  stotlon  is  sol  up  to  InlHalo  action 


FIG.  3 — Pulsos  at  output  of  Indicator 
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m 


ELECTRONICS  engineering  issue  —  September  12,  1958 


r 


+  250V 


FIG.  4 — Schematic  oi  clock  oecillator 
and  thaplnq  tube 
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FIG.  S — Schematic  oi  pulse  code  gen¬ 
erator.  Pulse  spacing  is  controlled  by 
the  30-/usec  delay  line 

delay  unit.  It  consists  of  a  series 
of  flip-flops  arranged  to  count  pulses 
arriving  through  the  long  gate 
from  the  crystal  clock.  A  count 
sufflcient  to  provide  an  output  pulse 
after  a  delay  of  approximately  100 
millisec  is  provided.  With  clock 
pulses  having  a  repetition  rate  of 
809.11  kc  a  count  of  80,000  will 
provide  an  output  pulse  after  a 
delay  of  98.872  millisec.  This  count 
can  be  obtained  using  four  decimal 


and  three  binary  counters.  This 
output  pulse  is  applied  through  a 
cathode  follower  to  the  t/r  multivi¬ 
brator  as  a  stopping  pulse  and  at 
the  same  time  energizes  the  pulse- 
code  generator. 

Pulse-Code  Generator 

Figure  5  shows  the  pulse-code 
generator  used  in  the  range  com¬ 
puter.  A  pulse  width  of  15  fisec  and 
a  pulse  spacing  (controlled  by  a 
delay  line)  of  30  /isec  are  used.  A 
double  pulse  represents  the  simplest 
pulse  code  that  will  give  a  reason¬ 
able  degree  of  immunity  from  noise ; 
at  the  same  time  the  decoder  be¬ 
comes  simply  a  coincidence  gate. 
The  operation  of  the  pul.se  code 
generator  is  as  follows:  a  negative 
trigger  is  applied  to  the  second  grid 
of  a  monostable  multivibrator  F, 
through  two  paths;  one  through  an 
amplitude-controlling  resistor  R, 
and  steering  diode  D,  and  one 
through  a  delay  line  and  diode  D, 
introducing  a  delay  of  30  /isec.  Thus 
the  monostable  multivibrator  re¬ 
ceives  two  triggers  spaced  30  ^isec 
apart.  The  circuit  is  arranged  to 
produce  a  15-^aec  pul.se  for  each 
trigger  received  and  consequently 
the  output  is  a  double  pulse. 

Modulator 

The  pulse  code  is  fed  to  the 
modulator  unit  consisting  of  an 
integrating  network,  a  crystal-con¬ 
trolled  oscillator  and  a  phase  mod¬ 
ulator.  Figure  6  shows  the  sche¬ 
matic  of  the  crystal  oscillator-phase 
modulator-multiplier  chain.  In  this 
circuit,  the  pulse  code  is  integrated 
by  ifj-C,  before  being  applied  to  the 
grid  of  the  phase  modulator  1',,. 
The  phase  modulator  feeds  some 


FIG.  6 — Circuit  diagram  oi  the  oscillator — phoss-modulotor — ^multlplisr  chain 


FIG.  7 — Watrsiorms  illustrats  operation  j 

oi  decoder.  Proper  time  delay  in  (C)  ! 

yields  sharp  rise-time  oi  fr  despite  poor 
pulse  shape  oi  Eut 

of  the  plate  circuit  voltage  back  to 
the  grid  through  C,.  Thus  the  signal 
applied  to  the  grid  of  this  tube  is 
composed  of  two  phasor  voltages, 
the  applied  or  reference  pha.sor  and 
another  voltage  phasor  displaced 
almost  180  deg  from  the  reference. 

The  output  of  this  stage  is  then 
the  phasor  sum  of  these  two  com¬ 
ponents  and  varies  in  both  phase 
and  amplitude  with  the  transcon¬ 
ductance  of  the  modulator  tube. 

The  tran.seonductance  is  varied 
by  the  integrated  pulse  code  so 
that  the  time  rate  of  change  of 
pha.se  will  be  linear  for  flat-topped 
code  pul.ses.  Since  the  amount  of 
frequency  shift  is  directly  propor¬ 
tional  to  the  time  rate  of  change 
of  pha.se,  a  frequency  shift  keyed 
pulse  is  produced  fur  each  pulse 
in  the  code.  The  phase  modulator 
produces  approximately  6  to  10  kc 
of  equivalent  frequency  shift  so 
that  two  frequency  doublers  V,.*  and 
F,*  are  u.sed  to  increa.se  the  shift. 

The  pulse  code  takes  45  /isec  so 
that  the  fsk  code  is  applied  to  the 
transmitted  carrier  before  the  stop 
pulse  has  time  to  operate  the  relays 
of  the  transceiver. 

The  modulator  output  frequency 
is  chosen  to  be  compatible  with  the 
normal  crystal-controlled  oscillator 
of  the  transceiver.  In  the  AN/ARC- 
27  transceiver,  this  frequency  is 
3.45  me. 
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FIG.  8  - Llmllvr-discrimlaalor  and  ■qunich  circuitry.  Th«  aqualc  i  'ub«  circuitry  ha*  a  tim*  constant  adjusted  so  that  a  sustained 
carrier  oi  3$  mllllsec  opens  the  squelch  to  normal  reception  oi  irequency-shiit-keyed  signals 


The  output  of  the  lonjr  delay 
unit  is  applied  also  to  an  additional 
divider  flip-flop.  An  output  pulse 
from  this  stage  occurs  when  the 
second  pul.se  from  the  long  delay 
unit  is  received  indicating  another 
count  of  80,000  clock  pulses.  Hence 
the  output  of  the  binary  stage 
occurs  after  a  delay  of  197.744  milli- 
sec.  This  binary  output  pul.se  is 
applied  through  a  cathode  folltiwer 
to  the  long  gate  multivibrator  as  a 
stop  pul.se  and  simultaneously  to  the 
adjustable  pul.se  code  error  delay 
line. 

The  latter  introduces  a  fixed 
small  delay  to  eliminate  the  error 
introduced  by  the  finite  time  it 
takes  to  .send  and  recognize  the  code 
plus  any  delays  inherent  in  the 
transceivers.  The  output  of  the 
pul.se  code  error  delay  line  is  applied 
as  a  trigger  to  the  indicator  gate 
multivibrator.  This  is  a  .standard 
mono.stable  multivibrator  that  pro¬ 
duces  a  rectangular  output  pulse 
beginning  with  the  trigger  from 
the  pul.se  code  error  delay  line  and 
ending  with  a  trigger  from  the 
decoder. 


Decoder 

The  decoder  consists  of  a  coinci¬ 
dence  gate  circuit  with  a  delay  line 
lietween  two  grids.  However,  the 
action  is  modified  from  the  usual 
circuit  in  the  amount  of  delay  em¬ 
ployed.  The  standard  coincidence 
gate  employs  a  double-pul.se  signal 


fsk  signals.  A  clipper  stage  is  used 
to  shape  the  pulses  from  the  dis¬ 
criminator.  Considerable  noise  im¬ 
munity  is  obtained  with  this  cir¬ 
cuitry.  The  limiter  is  fed  a  signal 
from  the  last  i-f  stage  of  the  re¬ 
ceiver  through  a  coaxial  lead. 

It  was  mentioned  earlier  that  the 
indicator  gate  multivibrator  was 
.started  by  a  trigger  from  the  pulse 
code  error  delay  unit  and  stopped 
upon  receipt  of  a  trigger  from  the 
decoder.  The  length  of  the  pulse 
generated  by  this  multivibrator 
then  is  proportional  to  the  distance 
.separating  the  interrogator  and  the 
responder.  Accurate  measurement 
of  the  length  of  pulse  produced  by 
this  multivibrator  must  now  be 
made  and  the  results  converted  into 
equivalent  nautical  miles  of  range 
and  displayed  to  the  operator. 

The  clipper  and  decoder  circuitry 
are  shown  in  Fig.  9  with  typical 
waveforms.  The  dectnier  delay  line 
is  composed  of  ten  L-C  stages  of 
conventional  design. 


in  which  the  finst  pul.se  is  delayed 
until  it  is  in  time  coincidence  with 
the  second  signal  pul.se.  The  un¬ 
delayed  signal  is  applied  to  one  grid 
of  a  dual  grid  tube,  and  the  delayed 
signal  is  applied  to  a  second  grid. 
If  the  pul.se  spacing  is  correct,  a 
plate  current  pulse  is  obtained  dur¬ 
ing  coincidence  of  the  undelayed 
second  pulse  and  the  delayed  first 
pulse. 

The  situation  is  shown  in  Fig. 
7 A.  However,  with  delays  on  the 
order  of  30  #i.sec,  it  is  dilficult  to 
pre.serve  the  pulse  shape  through 
an  L-C  delay  line.  Con.se<iuently,  the 
situation  is  more  preci.sely  por¬ 
trayed  by  Fig.  78.  The  resulting 
plate  current  now  has  a  p«H)r  ri.se 
time  and  a  sharp  fall.  A  sharp 
ri.se  in  the  plate  current  is  desired 
for  u.se  as  a  trigger.  Consequently 
a  delay  of  half  the  pulse  .spacing  is 
employed,  and  a  sharp  rise  in  pulse 
current  is  obtained  as  shown  in 
Fig.  7C. 

Limiter-Discriminator 

The  military  tran.sceivers  em¬ 
ployed  are  a-m  equipments,  hence 
a  limiter  and  discriminator  in  the 
range  computer  is  provided  followed 
by  a  squelch  tube  controlled  by 
limiter  grid  current.  This  circuit, 
shown  in  Fig.  8,  has  a  time  con¬ 
stant  such  that  a  c-w  carrier  of 
approximately  35  millisec  duration 
is  required  to  open  the  .squelch  tube 
V,  and  allow  normal  reception  of 


Indicator  Gate 

The  manner  of  measuring  the 
length  of  the  indicator  gate  multi¬ 
vibrator  pulse  is  to  feed  this  pulse 
to  the  indicator  gate  with  pulses 
from  the  crystal  clock.  The  output 
of  the  indicator  gate  is  fed  to  a 
Counter  capable  of  counting  up  to 
the  greatest  range  anticipated. 
Four  decade  counters  are  used  for 
0.1 -mi  resolution,  three  for  1-mi 
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FIG.  9 — Clipper  and  decoder  circuit  diaqram.  The  double  puUe  code  permlle  use 
oi  a  conTentional  coincidence  gate  as  decoder 


resolution,  and  so  forth. 

Thus  the  number  of  clock  pulses 
that  pass  the  indicator  gate  can  be 
made  numerically  equal  to  the  range 
in  whatever  units  are  desired.  For 
example,  with  0.1-mi  resolution,  the  i 
clock  will  produce  809.1 1-kc  pulses 
on6  of  which  passes  through  the 
indicator  gate  for  every  0.1  nautical 
mi  of  range. 

When  the  pilot  desires  to  read  the 
accumulated  count,  a  seeking  switch 
searches  each  of  the  decimal 
counters  to  determine  the  count 
situation  following  each  interroga¬ 
tion.  The  seeking  .switches,  driven 
through  fast  operating  clutches 
by  a  motor,  are  arranged  to  disen¬ 
gage  their  respective  clutches  when 
the  voltage  they  seek  is  found.  The 
switches  are  mechanically  connected 
to  synchro  transmitters  which  drive 
one  or  more  standard  3-in.  aircraft 
indicators.  These  indicators  display 
the  range  on  drum  dials  in  a  con¬ 
ventional  manner.  The  count  re¬ 
mains  displayed  until  a  new  inter¬ 
rogation  trigger  is  initiated  by  the 
operator  or  the  automatic  trigger 
generator.  Old  data  is  released 
after  a  predetermined  period. 

Automatic  Trigger 

The  automatic  trigger  generator 
is  a  simple  gas-tube  relaxation 
oscillator  providing  either  of  two 
interrogation  rates.  For  aircraft, 
these  are  one  trigger  every  5  sec 
for  ranges  greater  than  10  mi  or 
one  trigger/sec  for  close-in  navi¬ 
gation.  A  manual  position  permits 
single  interrogation. 

The  long  delay  unit  counters  are 
cleared  automatically  before  being 
called  upon  to  .serve  as  the  indicator 
counter.  To  remove  the  stored 


mileage  reading,  a  counter  reset 
pulse  is  generated  automatically  in 
the  trigger  generator  each  time  an 
interrogation  is  initiated. 

In  the  RESPOND  mode,  the  com¬ 
munication  tran.sceiver  is  in  receive 
position.  Upon  receipt  of  a  sus¬ 
tained  carrier  of  over  35  millisec 
duration  the  squelch  circuit  op¬ 
erates  to  permit  signals  from  the 
limiter-discriminator  to  be  pas.sed 
to  the  clipper  stage.  The  desired 
signal  consists  of  a  sustained  car¬ 
rier  of  100  milli.sec  minus  the  r/t 
turn-around  time  of  the  communi¬ 
cation  tran.sceiver,  with  a  double 
pulse  fsk  code  near  the  end.  The 
magnitude  of  the  frequency  shift 
has  been  arranged  to  be  approxi¬ 
mately  20  kc  in  one  direction  from 
carrier  frequency.  This  permits 
some  selectivity  in  calling  by  ar¬ 
ranging  the  responders  to  accept 
either  a  positive  or  a  negative  shift 
fsk  signal. 

A  sustained  35  millisec  carrier  is 
sufficient  to  stabilize  the  avc  cir¬ 
cuits  in  the  transceiver.  Control 
bias  for  the  squelch  stage  is  ob¬ 
tained  from  the  rectified  grid  cur¬ 
rent  of  the  first  limiter  through  a 
delay  circuit  arranged  .so  that  the 
squelch  tube  opens  a  few  millisec 
prior  to  the  arrival  of  the  f.sk  code 
signal. 

The  detected  pulse  code  is  shaped 
in  the  clipper  unit  and  pas.sed  to 
the  decoder.  The  proper  pulse  code 
causes  the  decoder  to  produce  a 
trigger  which  is  directed  by  the 
switch  (now  in  respond  position), 
to  the  t/r  multivibrator  and  to  the 
long-delay  multivibrator. 

The  t/r  multivibrator  places  the 
transceiver  in  transmit  position  for 
100  millisec  as  previously  described 


and  causes  the  proper  fsk  code  to  be 
placed  on  the  carrier  just  prior  to 
cutoff.  The  circuitry  following  the 
100-milli.sec  delay  unit  is  not  used 
in  the  respond  mode. 

Modifications 

The  required  changes  of  a  typical 
military  type  transceiver  are  minor. 

A  signal  is  taken  from  the  primary 
of  the  last  i-f  transformer  at  a  low 
level  so  as  not  to  interfere  with  the 
communication  function  of  this 
equipment.  A  3.45-mc  signal  is  fed 
into  the  crystal  socket  after  remov¬ 
ing  the  crystal.  The  required  3.45- 
mc  signal  is  obtained  from  the  out¬ 
put  of  the  crystal  oscillator-phase 
modulator-multiplier  chain. 

Bandwidth 

The  ranging  system  can  be  used 
with  any  transmitter-receiver  com¬ 
bination  at  any  frequency  as  long 
as  sufficient  bandwidth  is  provided 
for  the  re.solution  desired.  To  de¬ 
termine  the  bandwidth,  consider  the 
ri.se-time  f,  in  /isec  po.ssible  in  a  sys¬ 
tem  of  bandwidth  A/.  This  is  esti¬ 
mated  by  the  expression  t,  =  0.7 /A/ 
where  A/  is  in  me.  Assuming  that 
jitter  t,  amounts  to  5  percent  of  the 
rise  time,  t,  in  /isec  is  then  0.035/ 
a/.  So  that  t,  remains  rea.sonable  be¬ 
low  the  resolution  N  of  the  system, 
the  jitter  mu.st  not  exceed  12.36iV/2 
or  6.18A’.  Here  12..36  is  the  time 
in  /xsec  for  a  radio  signal  to  make 
a  round  trip  of  1  nautical  mi.  Set¬ 
ting  this  limit  into  the  expre.Hsion 
for  t,,  and  solving  for  A/,  it  turns 
out  that  a/  =  5.7/  N  kc.  Thus,  for  a 
re.solution  of  0.1  mi  the  minimum 
required  bandwidth  is  57  kc.  In 
practice,  bandwidths  15  percent 
greater  are  used. 

Flight  tests  indicate  that  the 
maximum  distance  over  which  the 
ranging  .system  will  operate  is 
limited  only  by  the  range  of  the 
transceivers  u.sed. 

Voice  communication  is  piKssible 
during  the  time  that  the  ranging 
function  is  in  u.se  but  the  ranging 
operation  isj  interrupted  during  the 
time  that  voice  communication  is 
in  progress.  A  control  box  has  been 
developed  which  permits  easy  pilot 
selection  of  either  the  ranging  func¬ 
tion  or  communications.  When  the 
ranging  function  is  not  in  opera¬ 
tion,  the  communications  trans¬ 
ceiver  operates  normally. 
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COINCIDENT 
SLICER  OUTPUT 


FIG.  1  (lait) — Cothodv-couplvd  llmilart  convert  Input  alTnaU  to  squaro  wovm  and 
food  thorn  to  colncldont  tllcor.  FIG.  2  (obovo)— Wavoiormo  oi  the  input,  Umltor  output 
and  colncidont  tUcor  output 


Coincident  Slicer 
Measures  Phase  Directly 

Self-atljustnient  of  the  cathode-couplecl  limiters  ami  use  of  a  eoincident  slieer 
to  drive  a  direct  reading  phase  meter  gives  good  accuracy  ami  stability.  Co¬ 
incident  slicer  permits  fluctuations  in  input-signal  amplitude  from  0.3  v  to 
70  V  and  fluctuations  in  supply  voltage  from  95  v  to  135  v 

By  ^  .  P.  Yll,  I’rcBictont  and  Chief  Kiirineer,  Ad-Vu  Ele«-tronlo»i  I^b  Inc.,  Passaic,  N.  J. 


PHASE  ANCLE  between  two  volt- 
age.s  is  read  directly  from  a 
meter  with  an  absolute  accuracy  of 
one  dejrree  and  a  relative  accuracy 
of  0.25  degree.  A  cathode-coupled 
limiter  with  plate-to-grid  d-c  de¬ 
generation  and  a  simple  method  for 
adju.sting  bias  voltage  give  this 
accuracy. 

A  coincident  slicer  circuit,  u.sed 
to  measure  phase  angle,  makes  the 
output  meter  independent  of  varia¬ 
tions  in  signal  amplitudes  from  0.3 
V  to  70  V  and  supply  voltages  from 
95  V  to  135  V.  Amplitude  or  fre¬ 
quency  adjustments  are  not  nece.s- 
sary  after  the  starting  full  scale 
and  zero  adjustments  have  been 
made.  Stability  of  the  instrument 
permits  pha.se  measurements  of  a 
fraction  of  a  degree  without  am¬ 
biguity  over  a  frequency  range 
from  1  cps  to  500  kc. 

A  block  diagram  of  this  phase 


meter  is  shown  in  Fig.  1.  Input  sig¬ 
nals  Ex  and  E,  are  applied  to  the 
four-stage  cathode-coupled  limiter, 
CLu  to  CL„  and  CL„  to  CL-,,.  The 
cathode-coupled  limiters  produce  a 
square  wave  with  zero-axis-inter- 
.secting  points  identical  to  tho.se  of 
the  input  signals.  Both  input  sig¬ 
nals  are  then  fed  into  a  coincident 
slicer  circuit,  which  activates  the 
panel  meter. 

Waveforms  at  various  points  of 
the  instrument  are  shown  in  Fig.  2 
to  illustrate  how  the  phase  angle  is 
read  directly  from  the  current 
meter.  Voltages  E,  and  A’,  are  out¬ 
put  signals  of  the  two  four-stage 
cathode-coupled  limiters  and  /»  is 
the  plate-current  waveform  of  the 
coincident  slicer.  Time  T  is  the 
period  of  the  applied  signals;  f,  is 
the  duration  of  the  plate  current 
and  6  is  the  relative  phase  angle. 
The  average  plate  current  /,.  can 


therefore  be  expressed  as: 

/».  =  /»,  tx/T  =  k  e 

where  /»,  is  the  peak  plate  current 
of  the  coincident  slicer  and  Ar  is  a 
constant.  Since  meter  deflection  is 
proportional  to  average  current,  the 
output  meter  can  be  calibrated  to 
read  the  phase  angle  between  £*,  and 
Et  directly  in  degrees. 

Cathode-Coupled  Limiter 

A  schematic  diagram  of  a  cath¬ 
ode-coupled  limiter  is  shown  in  Fig. 
3.  The  grids  of  V,  and  V’,  are  biased 
with  positive  potentials  E,x  and  E^,. 
When  the  input  signal  increases 
above  zero,  plate  current  of  V,  in¬ 
creases,  raising  the  cathode  pi>- 
tential  of  both  V,  and  V',.  Since  the 
bias  voltage  E^  of  V,  is  held  con¬ 
stant,  the  grid-to-cathode  potential 
decreases,  reducing  the  plate  cur¬ 
rent  of  V',  and  raising  its  plate  po- 
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FIG.  3 — Conventional  cathode-coupled 
limiter 


FIG.  4 — Cathode-coupled  limiter  ttabil- 
ized  by  plote-to-qrid  d-c  degeneration 


tential,  or  output.  This  action  con¬ 
tinues  until  Vt  is  driven  to  cutoff 
and  the  output  can  no  longer  follow 
the  input  but  remains  at  the  plate- 
supply  voltage  level.  The  output  re¬ 
mains  flat  until  the  input  to 
comes  up  to  a  level  which  will  per¬ 
mit  plate  current  to  flow  again  in  V,. 

Before  limiting  action  occuns,  the 
gain  of  a  cathode-coupled  limiter  is 
approximately  equal  to 
-f-  R,),  where  Rt  is  load  resistance 
at  the  plate  of  V„  R,  is  plate  resist¬ 
ance  of  the  tube,  and  fi  is  the  am- 
pliflcation  factor  of  the  tube.  Using 
conventional  duotriodes,  an  overall 
gain  of  10,000  is  obtained  with  four 
stages  of  cathode-coupled  limiters. 
This  high  ampliflcation,  combined 
with  limiting  action,  removes  more 
and  more  of  the  curved  portion- of 
the  input  waveform  until  the  re¬ 
sultant  waveform  at  the  output  of 
the  last  stage  is  a  square  wave  with 
practically  vertical  sides. 

A  simple  method  for  adjusting 


bias  voltages  is  based  on  the  prin¬ 
ciple  of  zero  average  current  for  a 
perfectly  symmetrical  square  wave. 
The  adjustment  is  made  using  the 
d-c  microammeter  of  the  instru¬ 
ment  (properly  shunted)  in  .series 
with  i?».  A  pure  sine  wave  applied 
to  the  input  terminal  results  in  a 
meter  reading  of  /,.  With  the  input 
signal  removed,  bias  voltage  £,’«  is 
adjusted  until  the  meter,  which  is 
now  measuring  the  quiescent  plate 
current  of  V„  is  again  reading  /,. 
These  steps  are  repeated  untjl  the 
meter  reading  remains  unchanged 
for  variations  in  input  signal  ampli¬ 
tude  from  zero  to  maximum. 

The  adjustment  gives  an  output 
square  wave  from  V',  with  an  aver¬ 
age  value  of  zero.  Panel  .switches 
installed  in  the  instrument  enable 
the  operator  to  adjust  bias  voltage 
at  any  one  of  the  eight  limiter 
stages.  The  ability  to  make  adjust¬ 
ments  insures  proper  operation  of 
the  limiter  stages  and  increases  in¬ 
strument  accuracy. 

Plate-To-Grid  Degeneration 

Because  characteristics  of  a  vac¬ 
uum  tube  vary  with  its  age,  cathode 
emission  and  supply  voltages,  it  is 
difficult  to  predict  how  long  the 
symmetrical  .square-wave  output 
will  remain  unchanged  after  adjust¬ 
ment.  To  avoid  the  necessity  of  fre¬ 
quent  bias  voltage  adjustment,  d-c 
degeneration  is  used  between  the 
plate  and  grid  without  a-c  feedback, 
Fig.  4.  The  d-c  bias  voltage  for  V, 
is  obtained  from  the  voltage  divid¬ 
ers  R„  R,.,  R„  and  R,.  And  d-c  bias 
voltage  for  V,  is  obtained  from  the 
voltage  dividers  R.,  R,.  and  R;.  Po¬ 
tentiometer  R,  is  adjusted  to  give  a 
symmetrical  .square-wave  output  for 
a  pure  sine  wave  input. 

Any  variation  of  the  tube  char¬ 
acteristics  from  age,  cathode  emi.s- 
sion  or  supply  voltages  is  accom¬ 
panied  by  a  variation  in  quie.scent 
value  of  the  plate  current. 

Any  increase  of  quiescent  plate 
current  causes  d-c  bias  voltage  to 
decrease,  and  conversely,  the  effect 
of  tube  characteri.stic  and  plate  cur¬ 
rent  changes  is  minimized  by  a  cor¬ 
responding  variation  in  d-c  bias 
voltage.  Signal  frequency  compo¬ 
nents  of  the  tube  currents,  however, 
do  not  affect  the  d-c  grid  bias  volt¬ 
ages,  because  of  the  filtering  action 


of  C„  C,  and  C,. 

A  signal  applied  to  the  input  ter¬ 
minal  produces  plate  current  compo¬ 
nents  in  V,  and  P,  which  are  equal 
in  magnitude  and  180  deg  out  of 
phase.  The  time  constants  R,C„ 
R:.C„  R,C,  and  R,Ct  are  large  com¬ 
pared  to  the  period  of  the  input  sig¬ 
nal.  Signal  components  of  both 
plate  currents  therefore  are  com¬ 
pletely  filtered  by  C„  C,  and  C.,  be¬ 
fore  entering  the  grid  circuits. 

It  is  feasible  for  the  limiter  cir¬ 
cuit  of  Fig.  4  to  have  high  gain  and 
no  degeneration  in  signal  compo¬ 
nent  and  at  the  .same  time,  have  a 
highly  degenerative  d-c  component 
for  stabilizing  its  characteristics. 
Degeneration  is  also  develope<l  by 
the  cathode  resistor  to  offset  com¬ 
mon  mode  variations  between 
and  r,. 


Coincident  Sheer 

A  circuit  diagram  of  the  coinci¬ 
dent  slicer,  which  uses  a  gated-beam 
tube  with  two  control  grids,  is 
shown  in  Fig.  5.  Both  G,  and  G, 
have  a  positive  bias  with  re.spect  to 
the  cathode  and  both  applied  signals 
are  negative.  Plate  current  of  the 
gated-l)eam  tube  cannot  flow  unless 
G,  and  G,  are  both  above  cutoff 
simultaneou.Hly.  When  both  input 
signals  are  at  their  most  negative 
values,  plate  current  cannot  flow. 

Assume  that  dotted  line  No.  1  in 
Fig.  5  repre.sents  cutoff  level  and 
dotted  line  No.  2  represents  .satura¬ 
tion  level  for  grids  G,  and  G,.  When 
the  potentials  at  G,  and  G,  are  in¬ 
creased  from  a  value  below  cutoff, 
plate  current  will  start  to  flow  as 
8{K>n  as  the  voltages  of  G,  and  G, 
are  both  either  equal  to  or  above 
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FIG.  5— Microamm*t«r  in  th«  plat*  cir¬ 
cuit  oi  coincldcnl  illcer  la  callbratad 
to  raad  phoac  angle  diractly 
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dotted  line  No.  1.  Plate  current  con¬ 
tinues  to  increase  as  the  potentials 
at  Gt  and  G,  continue  to  increa.se. 
As  soon  as  they  reach  dotted  line 
No.  2,  plate  current  reaches  its 
maximum  value  and  will  no  longer 
increase.  If  rounded  corners  and 
overshoots  of  both  input  signals  are 
outside  the  dotted  lines,  plate  cur¬ 
rent  will  not  be  affected  by  the  ir¬ 
regularities. 

Output  signals  £7,  and  from 
two  four-stage,  cathode-coupled 
limiters,  with  exaggerated  rounded 
corners  for  the  low-frequency  sig¬ 
nals  are  shown  in  Fig.  2.  Dotted 
line  No.  1  and  dotted  line  No.  2  are 
the  cutoff  and  .saturation  levels,  of 
the  gated-beam  tube  used  in  the 
coincident  slicer.  Current  /,  is  the 
plate-current  waveform  of  the  coin¬ 
cident  slicer. 

Complete  Circuit 

Figure  6  is  a  complete  circuit  dia¬ 
gram  of  the  instrument.  Tubes  V, 
to  V,  are  connected  as  a  four-stage 
cathode-coupled  limiter  for  the  E, 
channel  and  tubes  V,  to  V,  for  the 
Et  channel.  A  gated  beam  tube,  V, 
is  u.sed  for  the  coincident  slicer.  The 
panel  meter  is  activated  by  the  plate 


current  of  gated-lieam  tube  VV 

The  first  two  limiting  stages  of 
both  E,  and  E,  channels  use  nega¬ 
tive  feedback  to  stabilize  the  limit¬ 
ing  levels. 

Bias  voltage  for  V„  V„  V,  and  V, 
is  controlled  by  the  plate  potential 
of  each  tube.  Any  variation  in  aver¬ 
age  value  of  the  plate  current,  due 
to  variations  in  tube  characteristics 
or  supply  voltages  causes  a  corre¬ 
sponding  change  in  bias  voltage.  As 
a  result  variations  are  minimized 
and  operating  conditions  remain 
stable. 

When  switch  S,  is  in  test  posi¬ 
tion,  the  panel  meter  indicates  plate 
current  of  the  output  section  of  any 
limiter  stage,  V„  V„  V„  V„ 
V,  or  depending  on  the  position 
of  S„.  Bias  voltage  of  any  one  of 
the  eight  limiter  stages  can  be  ad¬ 
justed  to  maintain  a  constant  plate 
current  for  grid  variations  from 
zero  to  the  maximum  permissible 
value.  Plate  current  is  equal  to  the 
quiescent  value  of  the  symmetrical 
signal  applied  to  the  grid.  When  the 
stage  is  adjusted,  its  square-w’ave 
output  will  be  symmetrical,  pro¬ 
vided  the  amplitude  of  the  input 
signal  is  never  large  enough  to 


cause  the  tube  to  draw  grid  current. 

The  circuit  shown  in  Fig.  6  has 
an  ab.Holute  accuracy  of  1  deg  and 
relative  accuracy  of  0.25  deg  for 
phase  measurement  from  8  cps  to 
100  kc.  Meter  readings  are  virtu¬ 
ally  independent  of  variations  in 
output  amplitude  of  the  cathode- 
coupled  limiters  or  tube-supply  volt¬ 
ages.  Accuracy  of  the  instrument  is 
unaffected  by  signal  amplitude 
variations  from  0.3  v  to  70  v  or  sup¬ 
ply  line  voltages  from  95  v  to  135  v. 
Each  channel  has  a  gain  of  about 
10,000  through  the  limiters,  per¬ 
mitting  stable  phase  measurements 
of  a  fraction  of  1  deg. 

By  changing  the  coupling  capaci¬ 
tors  from  0.1  fii  to  0.5  fit,  the 
grid-leak  resistors  from  3  megohms 
to  6.8  megohms  and  shunting  the 
panel  meter  with  a  2,000  fit  capaci¬ 
tor,  lower  limit  of  the  signal  fre¬ 
quency  can  be  extended  down  to  1 
cps.  By  reducing  the  plate  and 
cathode  resistors  of  all  cathode- 
coupled  limiter  stages,  phase  angles 
can  be  measured  up  to  500  kc. 

The  author  acknowledges  the  con¬ 
tribution  from  the  engineering  staff 
of  Ad- Yu  Electronics  Lab  Inc.  and 
particularly  the  effort  of  0.  Santos. 
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Pulses  of  0.25  fi»ec  at  50  volts  are  produced  by  pulse  generator  to  life  test 
microwave  triodes.  Load  changes  from  one  to  fifteen  tubes  are  accommodated 
without  appreciable  change  in  pulse  shape.  Amplitude  and  pulse  repetition 
rate  are  adjustable  within  limits,  and  the  circuit  can  be  easily  modified  for 
other  frequencies  and  pulse  characteristics.  Design  data  for  two  pulse-forming 
networks  to  operate  into  different  load  ranges  are  included 

By  R.  S.  RINGLAND 

Specialist,  Advanced  Methods  and  Desigrn,  Power  Tube  Department,  Oeneral  Electric  Co.,  Scranton,  Pa. 


Pulse  Modulator  Works 


Fifty-volt  pulses  were  required 
to  test  fifteen  microwave  tri- 
ode  tubes  in  a  life  test  rack.  Pulse 
widths  of  0.25  ^ec  were  needed 
with  rise  time  less  than  0.025  /isec 
and  fall  time  less  than  0.05/isec. 
Pulse  shape  had  to  be  substantially 
unchanged  with  a  change  in  load 
from  one  to  fifteen  tubes. 

Circuit  Description 

The  stable  oscillator,  shown  in 
Fig.  1,  was  necessary  to  set  the 
pulse  repetition  rate.  A  Wien- 
bridge  type  was  selected,  since  it 
can  be  easily  and  compactly  built 
around  a  6SN7GT  tube,  and  the 
circuit  is  known  to  be  stable.  Fre¬ 
quency  is  set  by  the  values  of  the 
R-C  combinations  in  the  bridge  cir¬ 
cuit.  Resistor  R,  is  variable  and  is 
used  to  adjust  frequency. 

The  3-watt  lamp  in  the  cathode 
circuit  acts  to  stabilize  the  oscil¬ 
lator.  If  the  amplitude  of  oscilla¬ 
tions  increases,  there  is  an  increase 
in  the  lamp’s  filament  temperature 
and  its  resistance  increa.ses  corre¬ 
spondingly.  The  bridge  unbalance 


produced  by  the  increase  in  resist¬ 
ance  reduces  feedback  to  the  grid, 
stabilizing  the  oscillator. 

Tube  V,  acts  as  an  overdriven 
amplifier.  It  squares  the  sine  wave 
from  the  oscillator  and  also  acts  as 
a  buffer  amplifier,  so  that  changes 
in  load  do  not  affect  the  oscillator. 
The  test  connector  for  oscillator 
frequency  calibration  is  coupled  to 
the  plate  circuit  of  this  tube. 

Tube  V,  has  its  grid  and  plate 
shorted.  It  acts  as  a  diode  rectifier 
to  produce  a  positive  square  wave, 
which  is  used  to  trigger  a  type 


2050  inert-gas  thyratron. 

The  thyratron  discharges  the 
pulse-forming  network.  The  grid- 
leak  bias  action  of  the  R-C  com¬ 
bination  comprising  Ci  and  R,  keeps 
a  negative  voltage  on  the  thyratron 
grid  between  trigger  pulses  b)  pre¬ 
vent  continuous  conduction. 

The  thyratron  is  connected  as  a 
cathode  follower  with  the  positive 
output  pulse  taken  from  its  cathode. 
No  pulse  transformer  is  necessary. 

Pulse~forming  Network 

The  pulse-forming  network  is 
charged  directly  from  the  power 
supply  through  a  one-megohm 
linear-taper  potentiometer,  R.,  and 
through  R,.  Potentiometer  Rr.  con¬ 
trols  output  pulse  amplitude  by 
limiting  charging  current  to  the 
pulse-forming  network.  Limiting 
the  current  flow  determines  the 


Table  I — Design  Data  for  Pulse-Forming  Network 


Network 

Total 

Total 

Turns  tier 

Imped¬ 

Pulse 

Inducts 

Capaci- 

Ojil 

Cx>ii 

Section 

ance 

Time 

ance 

lam-e 

I>enKth 

Diam 

(ohms) 

(Msec) 

(mA) 

(mT) 

(in.) 

(in.) 

1 

2 

3 

62.5 

6  25 

7  8 

0  002 

3 

1 

11.8 

9.T 

11 .8 

20 

0.25 

2  5 

0  006 

2 

1 

5.5 

4.5 

5.5 
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Up  lo  15  tub««  can  b«  •••Ind  ■Imullannoutly  In  rack 


PulM-ionninq  network  U  at  riqht  oi  pulte-qonorator  chauia 


into  Variable  Load 


point  on  the  charsrinK  curve  reached 
by  the  network  at  the  instant  the 
thyratron  is  fired.  Both  R,  and  R, 
prevent  the  discharRe  current  of 
the  puise-forminsr  network  from  go- 
ing  through  the  power  supply. 

Pul.se-forming  network  design  is 
a  Guillemin  type-B  voltage-fed  net¬ 
work,  designed  for  the  equal- 
capacitance  ca.He.  Network  im¬ 
pedance  selection  involved  several 
factors.  Ideally,  it  should  match 
the  total  load  into  w’hich  it  dis¬ 
charges.  In  this  application,  load 
can  vary  from  one  to  16  tubes. 

An  unusual  condition  is  presented 
to  the  thyratron,  since  the  pulse 
duration  is  0.25  ^.sec  while  the  time 
for  complete  ionization  of  this  tube 
is  approximately  0.6  fisec.  When  the 
thryatron  is  triggered,  ionization 
starts.  Conduction  of  the  0.25->isec 
pulse  through  the  tube  is  complete 
before  full  ionization  takes  place. 

The  equivalent  resistance  of  the 
pulse  tube  varies  inversely  with  the 
pulse  current  through  it.  Actual 
measurement  of  the  0.26-f4.sec  pulse 
across  V,  varied  from  126  to  158 
peak  volts  for  peak  current  pulses 
ranging  from  1.61  to  6.16  amperes. 
Equivalent  resistance  of  V,  to  the 
pulse  varies  from  78  to  26  ohms. 

As  each  tube  on  the  aging  rack 
draws  a  peak  grid  pulse  current 
averaging  600  ma  when  subjected 
to  the  50-volt  pulse,  tube  load  (1 


to  15  tubes)  varies  l>etween  100 
and  6.66  ohms.  Resistance  shunting 
reduces  this  variation  to  a  range 
from  30  to  5.75  ohms.  The  compos¬ 
ite  equivalent  resistance  into  which 
the  network  discharges  (tube  load 
and  switch  tube)  varies  between 
108  and  approximately  30  ohms.  As 
a  result,  62.5  ohms  was  chosen  as  a 


FUly-Tolt.  0.35-fiMc  puls*  acroaa  loadad 
lUa-laal  rack 


Elghty-Tolt.  0.25-Maac  pula#  acroaa 
IS-ohn  load 

good  compromise  for  network  im¬ 
pedance.  The  resulting  pulse  shape 
over  the  load  range  was  good. 

Alternate  Network 

Improved  manufacturing  tech¬ 
niques  increased  the  pulse  emission 
level  of  the  tubes  for  w’hich  the 
equipment  was  designed.  The  re¬ 


sulting  lower  impedance  low'ered 
the  output  voltage  pulse  below  the 
specified  level  when  pulsing  fifteen 
tubes  at  2,0(MI  pps.  There  was  in¬ 
sufficient  energy  in  the  62.5-ohm 
network,  ever  a.ssuming  it  charges 
to  the  d-c  power-supply  level.  Its 
minimum  network-charging-line 
time  constant  was  360  /i.sec  com¬ 
pared  with  a  pulse  interval  of  500 

fi»ec. 

•Accordingly,  a  new  pulse  netw’ork 
was  designed.  It  has  an  impedance 
of  20  ohms.  Line-charging  resistor 
R,  and  potentiometer  R^  were 
changed  to  100,000  and  50.000 
ohms,  respectively.  The  minimum 
network-charging-line  time  con¬ 
stant  with  this  combination  is  600 
/i.sec,  so  the  network  is  charged  to 
only  330  volts  when  the  pulse  dis¬ 
charge  takes  place  at  500  fisec  pulse 
interval.  Considerably  more  pow’er 
could  be  obtained  by  reducing  the 
value  of  charging  resistor  R,  (and 
hence  the  time  con.stant)  to  60,000 
ohms,  which  would  allow  the  pulse 
network  to  charge  to  almost  the  full 
power-supply  voltage.  A  value  of 
100,000  ohms  was  used  to  confine 
output  amplitude  to  the  range  of 
values  required  by  the  application. 

Design  data  for  both  netw’orks 
is  shown  in  Table  I.  Capacitance 
input  was  used  to  keep  pulse  ri.se 
time  short.  The  capacitors  are  rated 
at  1,000  V  working. 
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FIG.  2 — Radiation  pattern*  produced  by  Gaussian  Illumina¬ 
tion  toper 
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Radiation  Charts  for 
Paraboloidal  Antennas 

Diffraction  from  a  plane*phase,  circular  apertured  antenna  having  an  axially 
symmetrical  amplitude  can  be  predicted  from  curves  given  here.  Far-field 
secondary  pattern  is  graphically  determined  from  aperture  illumination 

By  LAWKtINCE  W.  LECHTRECK,  McDonnell  Aircraft  Corp.,  Municipai  Airport,  St.  Liouis,  Missouri 


Frequently  a  small  primary 
source  is  used  to  illuminate 
a  paraboloidal  reflector  from  a 
point  near  its  focus.  Such  an  an¬ 
tenna  will  produce  a  piencil  beam 
secondary  radiation  whose  gain, 
beamwidth,  and  side  lobes  are  a 
function  of  the  distribution  of 
electromagnetic  power  over  the 
antenna  aperture. 

The  far-field  radiation  from  a 
plane-phase,  circular  aperture 
having  an  axial  symmetric  am¬ 
plitude  taper  and  a  finite  edge 
illumination  is  given  by  ’ 


E{u)  =  2a*x  J' F{r)  r  J,  (ur)  dr 
where  u  =  the  generalized  radia¬ 


tion  angle  =  fair/X)sin  d,a  =  the 
aperture  edge  radius;  r  =  the 
aperture  normalized  radial  coor¬ 
dinate;  and  Fir)  =  the  aperture 
field  illumination.  For  the  case 
of  the  paraboloidal  reflector,  the 
scalar  integral  gives  the  far-field 
secondary  radiation  which  is 
however,  subject  to  limitations.* 
Aperture  illumination  is  rep¬ 
resented  by  the  Gaussian  func¬ 
tion  F  (r)  .  Ad¬ 

vantages  of  using  this  repre¬ 
sentation  are  that  it  accounts  for 
the  nonzero  edge  illumination  of 
most  circular  aperture  antennas 
and  closely  matches  the  actual 
illumination  by  a  horn  feed  in 
front  of  a  paraboloidal  mirror. 


Two  other  mathematical  ap¬ 
proximations  of  radiation  are  the 
Bessel  illumination  taper*  and 
the  algebraic  illumination  taper*. 
Results  from  these  are  expressed 
as  a  summation  of  Bessel  func¬ 
tions. 

Curves  plotted  from  these 
three  approximation  equations 
are  shown  in  Fig.  1.  Curve  M  is 
the  actual  measured  reflector  il¬ 
lumination  produced  by  a  typical 
waveguide  horn  and  paraboloidal 
reflector. 

The  constant  for  each  approxi¬ 
mation  was  selected  to  produce 
the  measured  illumination  at  the 
aperture  center  and  at  the  rim. 
(conHnusd  on  p  106) 
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NEW  POWER  TRANSISTOR 
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HOLE 
M  OIA. 
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There  are  three  laminated  type  sockets; 
22831,  24324  and  24860.  No.  22831  is 
elongated  in  shape,  top  plate  is  of  1/64" 
chocolate  colored  XP  Bakelite,  bottom  plate 
is  of  3  64"  chocolate  colored  XP  Bakelite; 
both  vacuum  wax  impregnated.  The  contacts 
are  of  brass,  cadmium  plated. 

No.  24324  is  rectangular  in  shape.  Top  and 
bottom  plates  are  of  noturol  XP  Bakelite,  vac¬ 
uum  wax  impregnated.  Contacts  ore  of  brass, 
cadmium  plated.  Formed  thread  for  6-20 
screw.  .104/.1 10  dia.  hole  in  C  R  steel  plate. 
Provides  easy  attachment  to  a  heat  sink. 

No.  24860  is  identical  with  24324  except  it  is 
equipped  with  integral  eyelets  for  easy  assem¬ 
bly  to  chassis. 

No.  24246  is  a  molded  socket  with  general 
purpose  Bakelite  casting.  Contacts  are  phos¬ 
phor  bronze,  cadmium  plated. 

Dimensions  are  shown  at  the  left. 

ALL  SOCKETS  FIT  FOUOWING  TRANSISTORS: 

Bandix  .  3N-33S.  2N-23SA 


CBS  Hytron  .  2N-1SS,  3N-S54,  3N-SSS,  2N-SS6 


Motorola  .  2N-176,  2N-178,  3N-179,  3N-350, 

2N-3S1,  3N-37S,  2N-61B 

Cloovilo  .  3N-2S7.  3N-268,  2N-397 


BCA  .  2N-301,  3N-30tA 

Sylvania  2N-342,  3N-396,  2N-307,  3N-33S,  2N-336 
Ttxot  Inilrumont . 3N-350,  3N-2S1 


Centrally  located  plants  at 
Chicago,  Illinois,  Shelbyville, 
Indiana,  La  Puente,  California 
and  St.  Louis,  Missouri. 


CINCH  MANUFACTURING  CORPORATION 

1026  SoHth  Horior  Ave.,  Chicago  24.  IlliRois 

SoktMiary  of  Uoitod-Corr  Fastooor  Coreorotioo.  Combrideo.  Matt. 
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Radiation  Charts  (continued  from  p  104) 

! 


APERATURE  ILLUMINATION  MAGNITUDE 

FIG.  3 — Relationship  oi  illumination  ta¬ 
per  magnitude  and  aperture  effectire- 
ness 

Gaussian  taper  = 

I  Bessel  illumination'  taper  = 
J,  (2.13  r) 

Algebraic  illumination  taper 
=  1  -  0.90r* 

The  Gaussian,  or  exponen¬ 
tial  function,  is  seen  to  fit  the 
measured  aperture  illumination 
curve  closely  and  has  an  edge  il¬ 
lumination  gradient  that  is 
nearly  equal  to  the  edge  illumina¬ 
tion  gradient  of  typical  reflector 
type  antennas. 

'  Gaussian  Patterns 

Radiation  patterns  produced 
by  the  Gaussian  illumination 
taper  are  given  in  Fig.  2.  Each 

I  of  the  curves  represents  a  differ¬ 
ent  amplitude  taper  and  hence 
different  edge  illumination.  It 
can  be  seen  that  when  the  illumi¬ 
nation  taper  increases,  the 
near-in  side  Icbe  intensity  ap¬ 


proaches  zero  as  in  an  infinite 
aperture  of  Gaussian  illumina¬ 
tion,  the  beam  broadens  because 
of  the  weaker  edge  illumination 
and  the  aperture  effectiveness 
decreases  as  the  result  of  the 
smaller  equivalent  area  of  illumi¬ 
nation. 

All  curves  in  Fig.  2  have  been 
normalized  for  the  constant  net 
power  illuminating  the  aperture. 
The  on-axis  intensities  are, 
therefore,  a  measure  of  directiv¬ 
ity  relative  to  a  uniformly  illu¬ 
minated  ap>erture. 

Dependence  of  aperture  effec- 


0  0.5  1  1,5 

APERATURE  ILLUMINATION  MAGNITUDE 

FIG.  4 — Ralationahip  of  illumination  ta¬ 
per  maqnitudo  and  tide  lobe  intontitr 


tiveness  and  side  lobe  intensit.v 
on  the  magnitude  of  the  aper¬ 
ture  illumination  taper  K  is 
shown  in  F'igs.  3  and  4.  The 
value  of  K  can  be  estimated  from 
knowledge  of  the  primary  feed 
pattern  and  reflector  curvature.’ 

Typical  exponential  illumina¬ 
tion  tapers  are  shown  in  Fig.  4. 
By  matching  one  of  the.se  func¬ 
tions  to  the  known  aperture  il¬ 
lumination,  the  constant  K  can 
be  determined.  Far  field  diffrac¬ 
tion  patterns  can  then  be  found 
in  Fig.  2. 

In  the  case  of  the  primary  feed 
and  paraboloidal  reflector,  the 
computed  secondary  patterns  are 
those  resulting  from  the  back- 
scattering  of  the  reflected  wave. 
For  this  reason,  the  effects  of 
spillover  on  antenna  pattern  and 
gain  are  not  included. 

Assumptions  made  in  the  ap¬ 
plication  of  Fourier  diffraction 
analysis  to  a  particular  parabo¬ 
loidal  radar  antenna  were;  that 
the  primary  pattern  had  spheri¬ 
cal  wave  fronts  centered  about 
the  principal  focus  of  the  re¬ 
flector,  the  primary  pattern  of 
the  feed  was  symmetric  about 
the  axis  of  the  reflector  and  the 
feed  and  waveguide  presented 
negligible  distortion  in  the  aper¬ 
ture  illumination. 

These  imperfections  result  in 
some  aberration  in  the  radiation 
pattern  generated  by  exponen¬ 
tially  tapered  aperatures.  De¬ 
parture  of  the  measured  para¬ 
boloid  antenna  performance  from 
the  radiation  characteristics 
shown  in  P'ig.  2  is  a  direct  meas¬ 
ure  of  the  effect  of  the  al)erra- 
tions  and  of  spillover.  After  tak¬ 
ing  the  feed  shadow  effects  into 
account,  the  mea.«ured  and  com¬ 
puted  radiation  patterns  have 
been  found  to  agree  closely. 
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First  complete  line  of 
Solderable  Magnet  Wires  for  the 

Electronics  Industry! 

answers  the  long-awaited  need  for  a  self-bonding  wire 
that  is  solderable  at  low  temiperatures.  The  high  tem¬ 
perature  cut-thru  resistance  of  the  undtjiying  him  will 
reduce  the  number  of  shorts  in  your  coils. 

a  tough,  all-purpose,  solderable  wire  for  your  most 
severe  applications.  Especially  suited  for  use  in  high 
speed  automatic  winding  equipment  or  wherever  ex¬ 
treme  varnish  or  compound  treatment  is  involved. 

the  magnet  wire  that  is  solderable  at  low  temperature, 
proven  over  the  years  in  thousands  of  customer  appli¬ 
cations. 

a  solderable  him  wire  with  controlled  surface  friction 
for  use  in  lattice-wound  coils.  A  special  surface  treat¬ 
ment  provides  mechanical  gripping  between  turns  and 
keeps  the  wire  in  place. 

All  Phelps  Dodte  soUrrable  magnet  wires  are  red  in  color. 

Any  time  your  problem  is  magnet  wire,  consult  Phelps  Dodge  for  the  quickest,  easiest  answer! 


FIRST  FOR 
LASTINO  QUALITY 
—  FROM  MINE 
TO  MARKET! 
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ELECTRONS  AT  WORK 


Feedback  Oscillator 
Patent  Is  Granted 

Stability  is  a  prime  feature  of  a 
feedback  oscillator.  One  such  oscil¬ 
lator  requiring  relatively  few  parts 
has  proved  to  be  stable  against  sup¬ 
ply-voltage  changes,  .component 
aging  and  temperature. 

The  circuit  is  shown  in  Fig.  1. 
Tube  V,  is  connected  as  a  cathode 
follower.  Tube  V,  is  a  conventional 
amplifier  coupled  to  the  cathode  fol¬ 
lower  by  common  cathode  resistor 
Ri.  Capacitor  C,  provides  positive 
feedback  between  amplifier  and 
cathode  follower,  causing  oscilla¬ 
tion  at  a  frequency  and  amplitude 
at  which  loop  gain  is  unity. 

A  twin  T  network  is  incorporated 
in  the  negative-feedback  loop  to 
maintain  a  pure  sine  wave  free 
from  harmonics  of  the  desired  fre¬ 
quency. 

Tubes  V,  and  V,  are  used  in  a 
variable-gain  negative  -  feedback 
amplifier  designed  to  stabilize  fre¬ 
quency  and  amplitude  at  prescribed 
values.  Components  are  chosen  so 
that  the  amplifier  operates  near 
cutoff  and  within  the  nonlinear  por¬ 
tion  of  the  tube  characteristic.  The 
circuit  is  designed  so  that  V,  and  V, 
are  not  driven  beyond  cutoff  by 
possible  changes  in  supply  voltage, 
component  values  and  temperature. 

Small  signals  are  amplified  more 
than  large  signals,  so  that  there  is 
a  smoothing  effect.  Output,  taken 
from  the  plate  of  V,,  remains  quite 


FIG.  1 — F*«dback  omplliiar  la  oparoted 
In  aonlinaar  part  oi  tuba  charactarlalic 
so  that  small  signals  ara  ompllilad  mora 
than  larga  signals 
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constant  despite  changes  in  input 
level. 

Capacitor  C,  completes  the  nega¬ 
tive-feedback  loop  by  coupling  the 
plate  of  V,  to  the  grid  of  V^.  The 
stabilized  output  of  the  o.scillator 
may  be  taken  from  the  plate  of  F, 
by  capacitive  coupling. 

Capacitor  C,  causes  a  high-fre¬ 
quency  decaying  transient  superim¬ 
posed  on  the  signal  envelope  when 
sudden  changes  in  plate  voltage  oc¬ 
cur.  The  transient  is  not  generated 
if  capacitive  coupling  in  the  nega¬ 


tive-feedback  loop  is  replaced  by 
direct  coupling. 

The  circuit  was  te.sted  during 
simultaneous  variations  in  plate 
supply  voltage  from  100  to  200 
volts,  filament  voltage  from  6.7  to 
7.8  volts  and  temperature  from  70 
to  205  F.  Maximum  variation  in 
frequency  measured  at  the  plate  of 
V,  was  less  than  0.2  percent. 

This  material,  abstracted  from 
AEC  patent  2,827,569,  is  available 
for  licensing.  The  inventors  are 
P.  L.  Jessen  and  H.  J.  Price. 


Pi  Network  Nomograph 

By  R.  W.  JOHNSON,  Consulting  EhJglneer,  9372  Hill  View  Rd..  Anaheim,  Calif. 


Relationships  usually  given  for  Pi 
matching  networks  are  in  terms  of 
one  arbitrary  variable.  This  is  be¬ 
cause  there  are  three  network  ele¬ 
ments  to  be  found,  but  only  two  re¬ 
lated  quantities  to  find  them.  These 
are  input  and  output  image  imped¬ 
ances. 

If  one  specifies  bandwidth  in  ad¬ 
dition  to  the  image  impedances,  the 
third  variable  is  no  longer  arbi¬ 
trary.  The  general  expression  for 
input  impedance  of  a  Pi  network  as 
frequency  is  varied  is  cumbersome 
and  primarily  of  academic  interest. 
However,  the  Q  of  this  impedance 
at  resonance  is  useful.  As  with  an 
ordinary  resonant  circuit,  the  Q 
should  be  10  or  more  if  adequate 
discrimination  against  harmonics  is 
to  be  achieved. 

Accordingly,,  let  the  first  shunt 
reactance,  X.,  of  the  Pi  network  be 
specified  by  X,  =  Rx/Q  at  the  design 
frequency.  In  this  equation,  R,  is 
input  image  impedance  and  Q  is  a 
number  chosen  to  be  greater  than 
10.  • 

Rearranging  familiar  expressions 
for  and  X.  as  given  in  several 
texts  to  a  form  useful  for  nomo¬ 
graphs 

+  1  -  <*)-«/*  (1) 

and 

/  \  +  X./Ro\(  l  + 

^  1  -  A.  1  -  XJRo  J  “ 


FIG.  1 — With  troMiomiatlon  ratio  oi  a 
PI  notwork  and  on  osaunod  Taluo  oi  Q. 
chart  IndlcotM  ratio  Zr/R« 


where  t  —  (R,/R,)^  and  R,  = 

(R.R.)'* 

Given  the  transformation  ratio, 
Rx/Ru  and  the  assumed  value  of  Q, 
one  finds  XjR.  from  Eq.  1.  Given 
any  two  reactances  in  a  Pi  network, 
the  third  can  be  found  from  Eq.  2. 
In  the  present  case,  X,  =  /?,/<?  and 
X.jR.  —  t(Q.  X,  can  be  computed 
from  Eq.  1,  and  then  X»  can  be 
determined  from  Eq.  2. 

Nomographs  for  these  relation¬ 
ships  are  given  in  Fig.  1  and  2.  To 
use  these  charts,  assume  a  value  for 
Q.  Enter  Fig.  1  at  the  desired 
transformation  ratio,  R,/R„  moving 
vertically  to  the  a.ssumed  value  of  Q. 


(  l-A>//?.\ 


(2) 
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CLIFTON  PRECISiONo  PRODUCTS  CO.  INC 

Clifton  Heights,  Pennsylvania 


Here’s  the  EASY  Way 
to  Work  Up  A  Nyquist, 
A  Bode  and  A  CPC 


If  you’re  working  on  servosystem 
test  or  design,  you’ll  want  to  have 
these  FREE  chart  forms  ...  a 
wonderful  time-saver!  The  coor¬ 
dinates  are  already  lettered  and 
the  legend  imprinted.  They  are 
transparent  “masters”.  Almost 
any  duplicator  assures  you  of  an 
immediate  supply  of  charts  at 
any  time. 

When  you  get  the  frequency, 
phase  angle,  and  amplitude  loci 
plotted  on  these  worksheets, 
you’ve  got  a  “standardized”  per¬ 
manent  record  of  the  system  you 
are  checking.  , 

'The  Complex  Plane  Conver¬ 
sion  Chart,  Worksheet  #104, 
should  be  particularly  helpful. 
On  it  are  plotted  the  loci  of  con¬ 
stant  clos^-loop  gain  (in  units 
of  voltage  ratio)  on  the  horizon¬ 
tally  axial  circles,  and  the  con¬ 
stant-loop  phase  (in  degrees)  on 
the  vertically  axial  circles.  These 
loci  are  plotted  over  Cartesian 
coordinates,  the  ordinate  of  which 
represents  the  unreal,  and  the 
abscissa  the  real,  component  of 
the  gain  vector. 

Suggestions  for  an  uniform 
procedure  in  working  up  the  dif¬ 
ferent  curves  are  included. 


20-2«  IvidM  Tanwk*.  Kc»  HySt  rarlt.  L.  I..  R.  V. 

For  your  free  SERVO  Work  Forms,  call 
your  nearest  Servo  Corporatioo  represen- 
tative,  or  write  directly  to  Servo  Corpo- 
ration  of  America,  Inc.,  Room £10,  New 
Hyde  Park,  New  York. 
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Move  horizontally  to  the  X,  scale  Fig,  1  (.see  dotted  line),  XJR,  = 
and  read  XJR,.  0.1.  Assuming  X.  and  .Y.  both  nega- 

Enter  Fig.  2  at  this  value  of  X,/  tive,  from  Fig,  2  find  XJR.  =  0.505. 
R.  (which  may  be  assumed  either  Multiplying  each  by  R.,  we  find  X. 

positive  or  negative,  as  desired —  =  —100.4  ohms,  X,  =  118.8  ohms 

the  signs  come  out  automatically  in  and  X,  =  —23,45  ohms. 

Fig.  2).  The  value  of  X./R,  and  its  Note  from  Fig.  1  that  the  corn- 
sign  are  then  indicated.  monly  used  value  X,  =  R.  results  in 

As  an  example,  let  it  be  required  a  very  low  Q  except  at  very  high 

to  match  R,  =  50  ohms  to  i?,  =  transformation  ratios;  one  would 
1,100  ohms.  Ri/Rt  =  22.  R.  =  234.5  expect  poor  harmonic  rejection  in 

ohms.  Assume  =  11  arbitrarily,  this  symmetrical  case,  which  is 

X./R,  =  ±  (22) '‘/ll  =  0.427.  From  what  is  observed  in  practice. 


Xq/Ro 


FIG.  2 — Knowing  tho  ratios  oi  two  rooclancoa  oi  a  PI  notwork  to  R...  nomograph 
Indicates  ratio  oi  third  reactance  to  R.,.  from  which  reoctance  can  be  determined 

Trailers  House  Military  Gear 

Highly  mobile  military  units  re-  housed  in  trailers  and  vans  to  in¬ 
quire  electronic  equipment  that  can  crease  their  flexibility, 
be  moved  easily  and  set  up  quickly.  Systems  so  large  that  they  cannot 
Complex  electronic  systems  for  both  be  housed  in  a  single  trailer  are 

training  and  combat  are  being  often  split  up  into  a  number  of 
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with  reliable  T/l  silicon  transistors 

^ed  TI  2N337  and  2N338  specifications  NEW  IMPROVED  SPECIFICATIONS  FOR  2N337  AND  2N338 


New  improved  TI  2N337  and  2N338  specifications 
provide  greater  design  flexibility  for  your  switching 
circuits  .  .  .  nuclear  counters  .  .  .  pre-amplifiers  .  .  . 

RF  amplifiers  . . .  455  KC  IF  amplifiers  . . .  and  many 
other  high  frequency  applications. 

You  get  high  gain  at  low  current  levels  with  TI  dif- 
fu.sed  silicon  transistors.  High  alpha  cutoff  ...  10  me 
min  for  2N337,  20  me  min  for  2N338  .  .  .  and  ex¬ 
tremely  low  collector  capacitance  a.s.sure  optimum 
performance  in  your  switching  and  high  frequency 
amplifier  applications. 

dMign  charMttristies  at  25°  C  ambiant  (nc«p)  whwt  Mhtnad  iMipwilitrts  art  indiulad) 


from 

to 

BVcbO 

40  V  max 

45  V  max 

Res 

300  Q  max 

150  Umax 

bib 

90  u  max 

80  u  max 

Consider  TI’s  guaranteed  specifications  when  you  se¬ 
lect  semiconductor  devices  for  your  next  transistor 
circuit. 
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Collector  Cutoff  Current! 

at  15(rc[ 

Breakdown  Voltage 
Breakdown  Voltage 
Input  Impedance 
Output  Admittance 
FeedbKk  Voltage  Ratio 
Current  Transfer  Ratio 
DC  Beta 

Frequency  Cutoff 
Collector  Capaatance* 
Saturation  Resistancef 
Current  Transfer  Ratio 
Rise  time^ 

Stora^  Time 
Fall  time 


Vce-20V 
Vcb-20V 
Ice  -5M 

Ice  -  50r*A 
VcB  -  20V 
Vcb-20V 
VcB  -20V 
VcB  -  20V 
Vet  -  5V 
Vcb-20V 
VcB  -  20V 

Ut 

Vcb-20V 


E-O 

E-0 

C-O 

C  -0 
E  -  —1mA 
E  -  —1mA 
E  -  —1mA 
E  -  —1mA 
c  -  10mA 
Ie  -  —1mA 
Ie  -  —1mA 
c  -  10mA 
-1mA,  f  >  2.5mc 


min 

design 

center 

max 

min 

-1 — 1 — 

center 

max 

unH 

•s. 

_ 

1 

* 

_ 

1 

fiA 

_ 

100 

— 

— 

100 

mA 

45 

1 

— 

— 

45 

t 

— 

— 

\i 

I 

30 

50 

80 

i 

30 

» 

80 

V 

Ohm 

.» 

0.2 

1 

— 

0.2 

1 

/tmho 

200 

2000 

— 

300 

2000 

XlO-4 

0.95 

0.985 

— 

0.975 

0.99 

— 

— 

20 

35 

55 

45 

80 

150 

•  — . 

10 

20 

— 

20 

30 

_ 

me 

1.2 

3  > 

— 

1.2 

3 

— 

75 

ISO 

— 

75 

150 

Ohm 

14 

22 

— 

20 

24 

_ 

db 

— 

0.05 

— 

— 

0.06 

— 

yisec 

... 

0.02 

— 

0.02 

— 

i<sec 

— 

0.08 

— 

0.14 

— 

Msec 

*  MtMurtd  It  1  me  t  Common  tmittof  t  Ip  -  lor  2N337, 0.SmA  for  2N33S 


WORLD’S  LARGEST  SEMICONDUCTOR  PLANT 


I  Includoi  dolly  timi  (t^) 


Texas  Instruments 

INCORPORATED 

•  KMICONDUCTOn  COMPONCNTS  DIVISION 
POST  OFFICE  BOX  312  .  13SOO  N.CENTNAL  EXFIlCSSWAT 

j  DALLAS.  TEXAS 
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trailers  forming  caravans.  Ar¬ 
rangements  are  made  for  quick  in¬ 
terconnection  of  the  trailers,  and 
mobile  motor  generators  suppl.v 
power  for  the  systems. 

One  such  system  is  a  mobile 
flight-operations  center  to  control 
Army  aircraft  traffic  in  combat 
areas.  It  was  developed  by  the  U.  S. 
Army  Signal  Research  and  Devel¬ 
opment  Laboratory. 

The  flight-control  system  is  for 
tactical  use  in  battle  zones.  How¬ 
ever,  Army  Signal  Corps  communi¬ 
cations  experts  believe  the  system 
may  provide  new  ideas  for  other 
military  and  civil  aviation  authori¬ 
ties  working  toward  safer  and 
faster  flight  control. 

FOCs  differ  from  familiar  air 
control  t<»wers  in  that  they  clear  a 
pilot’s  flight  plan  before  takeoff  and 
then  provide  him  with  in-flight  a-s- 
sistance  from  origin  to  destination. 
They  maintain  contact  with  pilots 
in  the  air,  compile  information  on 
identiflcation  of  friendly  and  hostile 
aircraft  and  of  enemy  ground  ac¬ 
tion.  Close  liai.son  with  antiaircraft 
missile  and  gun  batteries  is  a  criti¬ 
cal  function. 

A  mobile  computing  .system  de¬ 
signed  and  con.structed  by  Reming¬ 
ton  Rand  Uni  vac  was  recently  ac¬ 
cepted  by  the  Air  Force  for  the  Air 
Re.search  and  Development  Center. 

The  equipment  consists  of  a  high¬ 
speed  special-purpose  electronic 
computer  with  a  display  output  con¬ 
sisting  of  a  projected  and  numerical 
presentation.  This  system  provides 
a  technique  for  controlling  elec¬ 
tronic  warfare  devices. 

The  entire  equipment  is  housed  in 
two  35-f(M)t  .semitrailers.  A  sub¬ 
division  of  the  equipment  allows  the 
computer  section  to  be  housed  in 
one  of  the  semitrailers,  while  the 
projection  display  and  its  as.stK’iated 
circuitry  are  hou.sed  in  the  other. 

•  In  the  computer  van,  two  cabinets 
contain  the  majority  of  the  elec¬ 
tronic  data  storage  and  prwessing 
equipment. 

The  numerical  display  and  pro¬ 
jection  presentation  are  located  in  a 
single  con.sole  in  the  display  trailer. 
The  projection  display  employs  a 
projection  kine.scope  and  a  Schmidt 
projector  with  circuitry  provided 
for  digital  to  analog  conversion  and 
position  coordinate  transformation. 
The  numerical  display  of  19  electro- 
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Waters  Type  E  Miniature  Precision  Potentiometers 
(AP  RT  %,  RTS  %,  AP  /4 )  are  now  carried  in 
distributors^  stock  at  mass- production  prices 


You  can  Mve  dollars  and  days  by  de¬ 
signing  around  these  most-used  pots 
instead  of  specifying  costly  specials. 
Why  pay  extra  when  you  can  get  what 
you  need  at  the  lowest  prices  in  preci¬ 
sion  pot  history? 

MIL-SPEC  RUGGEDNESS:  Environmental 
specifications  meet  MIL-E-5272A  and 
MIL-r-19  standards.  Life  expectancy 
matches  mil-r-19  where  applicable. 

high-priced  FEATURES: 

1.  Temperature  coefficient  of  wire  is 
0.00002  parts  per  ®C, 

2.  Equivalent  noise  resistance  is  140 
ohms  maximum. 

3.  Winding  and  slip  ring  contacts  are 
of  precious  metal. 

4.  All  important  internal  connections 
are  welded;  others  are  high-tempera¬ 
ture  soldered. 

5.  Dielectric  strength  is  100  volts  DC 
for  one  minute  at  sea  level. 


6.  Available  with  plain  bushing  (EP) 
or  locking  bushing  (EL). 

GET  Att  THE  FAaS!  New  Bulletin  “E” 
lists  mechanical  and  electrical  specifi¬ 
cations.  dimensions  and  part  numbers 
of  these  low-priced,  high-quality  po¬ 
tentiometers.  Ask 
your  nearby  Waters 
distributor  for  your 
copy  as  well  as  quo¬ 
tations  and  delivery 
schedules ;  or  write 
direct  to  Waters  at 
Wayland. 


WATERS  TYPE  E  POTS  STOCKED  »Y: 
Eastern  Radio  Corp.,  312  Clifton  Ave.,  Clifton, 
New  Jersey  e  Electrical  Supply  Corp.,  20S 
Alewife  Brook  Pkyway.,  Cambridge  38,  Mass 
•  General  Radio  Supply  Co.,  600  Penn  St.. 
Camden,  New  Jersey  •  Newark  Electric  Co., 
223  W.  Madison  St.,  Chicago  6,  III.  •  WholesaU 
Radio  Parts  Co.,  Inc.  308-310  Redland  St., 
Baltimore  1,  Md.  (Branches  in  York,  Lan 
caster  and  Harrisburg,  Pennsylvania) 
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1.  NO  LOOSE  LEADS!  Exclusive  ribbeii 
construction  lets  you  brinir  leads  un¬ 
der  windings  to  luirs. 

3.  NO  LOOSE  LUGSI  Hiffh-temperature 
epoxy-cemented  Iur  retainer  rinjcs  will 
not  loosen  when  leads  are  soldered  to 
luirs. 

3.  NO  LOOSE  PARTS)  New  permanent  ten¬ 
sion  device  holds  parts  firmly  in  place 
under  extreme  shock  and  vibration 
conditions. 

COMPLETE  LINE!  Waters  RibbiHi  Ceramic 
Slu|r-Tuned  Coil  Forms  are  available 


with  standard  bushinirs  or  retractable 
cores  for  single  or  double  tuning  .  .  . 
for  frequency  ranges 
from  Audio  to  250  ^ 

M.  C.  and  above. 

BUUETIN  -ED"  gives 
you  all  the  facts  Iw.  w 

about  W'aters  Ce-  ^ 

ramie  and  Phenolic 
Coil  Forms.  Get  " 

your  copy  from  your  ■  | 

nearby  Watei-s  dis- 
tributor  or  write  di¬ 
rect  to  W'aters  at 
W'ayland. 


^  BOSTON  POST  ROAI 


Contact  your  local  distrihutor  first 


MANUFACTURING.  INC. 


ROAD,  WAYLAND,  AfiASSACHUSEHS 
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Unpleosonl  tire  thumplnq  and  uneven 
wear  result  when  tires  are  not  pertectly 
round.  UA.  Rubber  uses  electronics  to 
check  lor  out-oi-round  tires.  Variations 
In  width  oi  ribbon  oi  light  focused 
across  tire  are  detected  by  photocell. 
Resulttnq  voltage  analogs  are  converted 
to  thousandths  oi  an  Inch 


mechanical  regi.stera  presents  deci¬ 
mal  information  correlating  the  in¬ 
formation  on  the  dynamic  display. 

The  system  is  a  fixed-program, 
internal-binary,  serial  machine  that 
is  programmed  to  identify,  filter 
and  process  the  incoming  target 
data  with  precataloged  data  on  the 
magnetic  drum.  The  situation  is 
then  transferred  to  the  visual  dis¬ 
plays  for  quick  and  easy  asse.ssment 
and  decision. 

The  Army  Signal  Corps’  battle¬ 
field  Mobidic,  a  mobile  digital  com¬ 
puter,  is  being  designed  and  built 
by  Sylvania  Electric  to  fit  into  a 
standard  26-f(K)t  trailer. 

The  all-transistor  Mobidic  is  a 
general  purpo.se  electronic  com¬ 
puter.  It  is  designed  to  .solve  a 
large  variety  of  military  problems 
ranging  from  battle  strategy  and 
tactics  to  logi.stics. 

In  the  field  of  training,  Emerson 
Radio  &  Phonograph,  under  con¬ 
tract  to  the  Air  ,MaterieI  Command 
of  Wright  Air  Development  Center, 
has  developed  a  trailerizod  ,system 
for  training  crews  wh<i  will  man 
Airl)orne  Early  Warning  e<]uip- 
ment.  With  this  svstem.  it  is  p<»s- 
sible  to  give  effei’tive  training  to 
large  numbers  nf  crews  on  the 
ground  without  the  expemse  and 
risk  involved  in  training  them  while 
in  actual  flight, 

E^ach  AEW  trainer  consists  of 
two  trailers.  One  simulates  an  air¬ 
craft  compartment  that  houses  all 
radar,  radio  and  internal  communi¬ 
cations  equipment  found  in  opera- 


^  Only  ribbed  ceramic  coil  form.s  . . .  | 


.  are  designed  for 


TRIPLE-TIGHT 


Tire-Roundness  Tester 


SLUG  TUNING  I 


In  actual  practice,  this  data  is 
transmitted  tt)  CIC  (Combat  In¬ 
formation  Center),  which  as¬ 
sembles  and  interprets  all  informa¬ 
tion  received  from  similar  AEW 
aircraft. 

In  the  course  of  a  simulated  mis¬ 
sion  over  a  prescribed  area,  trainees 
are  required  to  actually  plot  on  a 
large  board  all  aircraft  located  in 
their  area.  Designated  members  of 
the  crew  operate  the  simulated 
radio  equipment  linking  their  plane 
and  other  planes  or  ground  stations. 

In  an  effort  to  achieve  complete 
reali.sm,  noise  and  fading  can  be 
introduced  into  the  simulate<i  radio 
communications  net  as  well  as  into 
simulated  radio  communications  ap-  the  intercom  in  the  plane, 
paratus. 

These  generators  provide  several 
hundred  simulated  enemy  targets 

and  twelve  friendly  targets.  All  Micromicroammeter 
targets  can  be  presented  to  simu-  Satellites 

late  relative  motion,  and  each 

trainee  is  required  to  obtain,  plot  MK'Romk'ROAmmetkrs  for  satellites 

and  transmit  information  with  re-  must  be  light,  stable  and  provide 

spect  to  the  numbers  and  types  of  fast  response.  Such  an  instrument 

enemy  aircraft  assigned  to  him.  He  was  designed  by  Keithley  In.stru- 

must  also  determine  their  courses,  ments  for  use  in  the  Vanguard  and 

.speeds  and  altitudes.  in  an  Air  Force  satellite  scheduled 


Simulator  trailsr  lor  tralninq  Airborne  Early  Warning  crews  hos  expandable  sides 
that  can  be  mored  together  for  transport  to  other  training  centers 


tional  aircraft.  Actual  flight  condi¬ 
tions  are  duplicated,  even  the  sound 
of  the  engines.  The  crew  being  in¬ 
structed  occupies  this  trailer. 

The  other  trailer  confains  all 
simulated  signal  and  monitoring 
equipment  for  supplying  simulated 
echo  signals  to  the  first  trailer.  In¬ 
structors  in  the  second  trailer  feed 
and  check  on  problems  presented  to 
the  crews  being  trained  by  manipu¬ 
lating  the  target-generating  equip¬ 
ment,  the  intercom  system  and  the 


FIG.  1 — V*r7  hlqh  input  Impndanc*  ior 
micromlcroommatar  was  obtained  with 
tub*  Input  which  was  lollownd  by 
tranalator  arapllilnrs 

for  iHunchinir  in  the  sprinfr  of  1959. 

The  micromicntammeter.H  operate 
in  conjunction  with  nn  ion  chamber 
for  meaHurinif  soft  X-rays  from 
the  sun. 

The  circuit,  shown  in  F’isr.  1,  is 
a  modification  of  micromicroam¬ 
meters  used  in  nuclear  control  in¬ 
struments.  Reduction  in  size  tand 
weight  were  prime  requisites.  In 
contrast  to  conventionaJ  instru¬ 
ments  which  weiirh  20  lb,  the  •sat¬ 
ellite  model  weighs  less  than  5  oz. 

The  micromicroammeter  was  de¬ 


signed  to  with.stand  up  to  100  g’s 
vibration.  It  has  a  full-range  sensi¬ 
tivity  of  5  X  10*'*  amperes  and  a 
frequency  response  from  d-c  to  30 
cps.  Drift  rate  is  less  than  one  per¬ 
cent  of  full  scale  per  week.  Power 
consumption  i»  below  100  mw. 

The  high  input  impedance  neces- 
.sary  could  not  l>e  obtained  with 
transistors.  Therefore,,  it  was 
necessary  to  use  subminiature  tubes 
in  the  input.  These  tubes  impo.se 
little  power  penalty,  since  hlanent 
power  consumption  is  only  30  mw. 
Plate  potential  need  only  be  10  volts. 


Two  tabes  and  sight  traaslstors  ors 
used  in  miaiaturs  mlcromlcroammslsr 
for  ■alslilts* 


Output  impedance  of  these  tubes 
operated  as  trirnles  is  20,000  ohms. 
Thus  they  can  reasonably  drive  the 
following  transi.stor  amplifier 
stages. 

The  circuit  for  the  Air  Force 
space  vehicle  is  similar  to  the  Van¬ 
guard  unit  except  that  it  has  a 
logarithmic  scale.  It  is  basically 
a  micromicroammeter  ionization 
gage.  It  is  built  in  stacked  modular 
form  and  has  a  rotary  solenoid 
motor  for  checking  calibration  and 
.selecting  various  input  devices. 

Circuit  Generates  Tape 
Stop  Signal 

n.v  IIAIJS  J.  WILIIELMV 

Corp.  D**  Radio  De  CMI«,  Satitlaifo,  Chile 

Playback  systems  that  select  p^>r- 
tions  of  magnetic  tape  require  a 
method  for  stopping  the  sy.stem  at 
the  end  of  the  desired  part.  In  one 
such  system,  a  stop  circuit  was  de¬ 
veloped  that  generates  and  records 
a  stop  signal  on  the  tape.  The  same 
circuit  detects  a  recorded  stop  sig¬ 
nal  and  shuts  down  the  system. 
The  circuit  is  shown  in  Fig.  1.  To 


For  your  prototypes  . . . 

sample  miniature  Westinghouse 

selenium  rectifiers  shipped  in  10  days 

Westinghouse  Electric  Corporation 
3.'>6  Collins  Avenue 
Pittsburgh  6,  Pennsylvania 

Gentlemen; 

Please  send  me  a  sample  Westinghouse  miniature  selenium  rectifier  .  .  .  which  I  need  for  prototypes 
now  under  design. 

1  understand  that  this  sample  will  be  supplied  free  of  charge  (within  reasonable  limits,  of  course) 
and  that  my  request  must  be  postmarked  not  lator  than  July  1,  1958. 

This  rectifier  should  be  built  to  the  following  specifications:  J-Z'ii.io 


Voltage  (from  1  to  ICMI.CIOOv 
Cirruit:  half  wnve _ _ 


For  printed  cirruita:  Yea 

Application:  (load,  duty  csrcle.  Alter.  etcM  . 


Production  quantity  required:  per  month. 


>Ampe  (1  to  100  ma).. 


.Hermetically  aenled:  Ye 


POWERmt^^rts  with  CONTROL 


you  CAN  •!  $ure...if  its  VVesti  n^hou.sc 
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mccowoing; 

250V 

U5OUNO  l-f. 
MHE*0  I 


NOIBTOP, 


•lop  tlqnal 
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Only  Wesgo  AL-300 
Ceramics  assure  the  superior 
performance  you  want  from 
alumina 

I 

I  Material  alone  does  not  assure  a  reliable  alumina 
I  part . .  .  the  exceptional  performance  characteristics 
I  associated  with  alumina  are  directly  related  to 
{  manufacturing  knowledge  and  techniques.  Since  1948 
j  Wesgo  has  perfected  the  precise  controls  over 
I  composition  and  manufacturing  techniques  that 
I  alone  impart  a  uniform  quality  to  alumina  parts. 

I  Quality  can  only  be  superficially  specified  .  .  . 

I  knowledge  of  alumina  ceramics  plus  quality 
I  consciousness  are  the  important  extras  offered  by 
I  Wesgo.  Alumina  is  a  premium  ceramic  material  .  . 

I  but  with  many  cost  saving  advantages.  Be  assured 
■  of  these  advantages  . .  .  use  Wesgo  AL-300  ceramics 
j  in  shapes  to  your  specifications. 


PURE  WHITE  AND  TRANSLUCENT.  97.6%  Al^Og.  Visibly  trss 
from  Impuritiss.  Vacuum  tight. 

HIGH  STRENGTH.  46000  PSI  Flexural,  285000  PSI  In  compression. 
UNIFORM  IN  COMPOSITION  AND  PROPERTIES  from  lot  to  lot. 

HIGH  DIELECTRIC  STRENGTH  AND  RESISTIVITY. 

VERY  LOW  LOSS  FACTOR. 


record  the  stop  sifrnal.  a  single 
pushbutton  is  pressed.  This 
switches  the  EL  84  tube  to  its  oscil¬ 
lating  state.  The  tank  in  the  plate 
circuit  is  tuned  to  10  kc.  This  sijrnal 
is  supplied  to  the  recordinjr  head 
and  recorded  on  the  tape. 

During  oscillation,  a  60-uf  ca¬ 
pacitor  is  charired  from  Hf 
through  a  47,000-ohm  resi.stor. 
When  the  stop  button  is  released, 
this  capacitor  is  discharged  through 
a  relay  coil,  which  stops  the  ma¬ 
chine.  The  button  must  be  pressed 
for  approximately  one  second  for 
the  capacitor  to  be  sufficiently 
charged  to  operate  the  relay. 

When  playing,  the  EL  84  tube  is 
bia.sed  nearly  to  cutoff  to  limit  the 
drain  on  the  B-f  supply.  The  re¬ 
corded  atop  signal  is  applied 
through  a  high-pa.sa  coupled  triiKle 
preamplifier  to  the  EL  84.  The  sig¬ 
nal  in  the  tuned  plate  circuit  of  the 
EL-84  is  transformer  coupled  to  a 
crystal  diode  rectifier.  The  rectified 
voltage  increases  the  positive  bias 
on  the  EL  84  control  grid,  ulti¬ 
mately  driving  the  tube  to  satura¬ 
tion.  Cathode  current  energizes  the 
relay,  .stopping  the  machine. 

A  switch  has  been  incorporated 
in  the  cathode  circuit  to  disable  the 
entire  stop  circuit  at  will.  Thus  an 
entire  tape  can  be  played  without 
stopping,  even  though  stop  signals 
have  been  recorded  on  the  tape. 

Recordings  other  than  the  stop 
signal  do  not  trigger  this  circuit 
for  three  rea.sons:  the  high-pass 
preamplifier  and  the  tuned  plate  cir¬ 
cuit  of  the  EL  84  are  frequency 
sensitive;  the  bias  qf  the  diode  cir¬ 
cuit  makes  it  amplitude  sensitive; 
and  the  long  time  constant  of  the 
diode  load  circuit  requires  a  con¬ 
tinuous  signal  of  nearly  one  second 
duration. 


~  For  details  on  properties,  write  for  illustrated  brochure 

WESTERN  GOLD  AND  PLATINUM  COMPANY 

Manufacturers  of  Wsago  Brazing  Alloys 
■■LMONT.  CALIFORNIA 


FIG.  1 — Faedback  arranq«m«nl  In  EL  84 
circuil  Incrsassi  calhoda  currani  luill- 
clanlly  lo  anarqiia  ralay  In  ratponaa  to 
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CIRCLE  83  READERS  SERVICE  CARD 


SHAFT 
POSITION 
TO  OIGITAL 
ENCOOERS 
ANO 

READOUTS 


PLOTTING 

ANO 

RECORDING 

EQUIPMENT 


computing  components 
instrumentation  &  controls 


■MIbrascope  @ 


DIGITAL  .  ^ 
AND  ANALOG 
COMPUTER 
COMPONENTS 


FLOW. 
VOLUME. 
AND  AREA 
COMPUTING 
EQUIPMENT 


•Igital  RtagMt ...  performs 
lofical  brush  salaction  opera¬ 
tion  in  encoders  using  "V” 
seen.  Also  translates  the  unam¬ 
biguous  BCD  encoder  represen¬ 
tation  into  parallel  decimal 
form.  Suitable  for  electric 
printers,  lamp  banks,  etc. 


Sine-Cesine  Shaft  Eoceder... 
presents  sine  and  cosine  func¬ 
tions  simultaneously  and  inde¬ 
pendently.  In  addition,  the 
limit  one.  quadrant  and  polar¬ 
ity  data  are  supplied.  Ideal  for 
airborne  automatic  navigation 
systems,  weapon  control  and 
tracking  systems. 


■CB  Shaft  EBceder...uted 
where  conversion  to  decimal 
form  with  ease  Is  a  require¬ 
ment.  All  binary  lines  repre¬ 
senting  e  decimal  digit  are 
parelleT  for  ease  of  recording. 


to  bit.  ter*  Shett  Encoder  I* 
tree  Binary... converts  sheft 
position  to  non-amblguous  true 
binary  data  representing  Input 
shaft  position  to  1  part  In  1024 
for  each  revolution.  Used  as 
Input-output  devices  for  true 
blnery  digitel  computers.  Ne 
eitemal  logic  reqeired. 


Read-tlecerd  Heads ...  for  high 
frequency,  non-contact  record¬ 
ing  epplicetions  In  magnetic 
memory  systems;  high  reed- 
back  signals.  Transistor  wind¬ 
ings  available. 


Mageetic  Sterage  Drums... lor 
medium  storage  applications; 
capacity  131,  072  non-votatlle 
bits;  several  speeds;  clock  fre¬ 
quency  130  kc.  Other  models 
avellable. 


Hollow  and  Solid  Shaft  Differ¬ 
entials  . . .  designed  for  high 
accurKy  In  additive  and  sub¬ 
tractive  operations ...  has  pri¬ 
mary  applications  to  angular 
velocity,  sums  and  difference, 
and  sequence  operations. 


Ball-Disc  Integrator ...  for  use 
In  totalling,  rate  determina¬ 
tion,  differential  analyiers. 
closed  loop  servo-element,  vari¬ 
able  speed  drive,  temperature 
correction,  etc. 


Flaw  Campntar . , .  eitracts 
square  root  and  continuously 
integrates  both  differential  and 
static  pressures  for  applica¬ 
tions  such  as  orifice  measure¬ 
ment  of  gas. 


Linear  integrator.. .for  systems 
or  Instruments  requiring  inte¬ 
gration,  average  computations, 
direct  or  remote  reading... 
mounts  In  strip  chart  recorders. 


Square  Root  Integrator ...  de¬ 
signed  for  the  flowmetering 
industry  to  provide  an  econom¬ 
ical.  continuous,  and  compact 
integrator  for  automatic  total- 
iiation  of  liquid  flow. 


Planimeters...for  miniature 
strip  chart  recorders  for  simple 
integration  with  variable  speed 
control:  2  models;  square  root 
and  linear. 


COMPUTERS.  CONTROLS  ANO  COMPONENTS 
Also  Process  Control  Computers, 
Automatic  Oats  Logging  and  Control  Systems 
for  Industry  and  Government 

Write  for  additional  Information 


LtiHIKOM't  at 
LGP  30  compvt*' 
timplifitt  complei 
d«tign  »f>d  productfOA 
prob^ernt.  tAd  MSurcs 
computer 

in  meeting 
^tfvtry  KbPdulct. 


IBRASCOPE 


I.IORASCORE.  INCORPORATED  .  808  WESTERN  AVKNUC  •  OUENDAL.E.  CALIFORNIA 
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X-T  Plotter ...  lor  point  or  con¬ 

Pnnehed  Tase  Cenvarter... con¬ 
verts  the  digital  Information 

Punched  Card  Converter. ..con¬ 

X-Y  Decimal  Keyboard . . .  con¬ 

tinuous  plotting,  with  positive 

verts  data  from  IBM  punched 

sists  of  a  three-decimal  bank 

mechanical  drive  for  recording 

read  from  punched  paper  tape 

cards  into  analog  input  signals 

for  each  axis  with  associated 

graphic  data.  Several  models 
available. 

Into  input  signals  to  the 
LIbrascope  X-V  Plotter. 

to  the  Librascope  X-Y  Plotter. 

plus-minus  keys. 

OUTPUTS 


COMPONENT  DESIGN 


Load-Sharing  Matrix  Switch 


PAIR  I  PAIR  2  PAIR  3  PAIR  4 
SELECTION  DRIVERS 

FIG.  1 — Winding  diogram  ior  a  four- 
output.  lood-thoring  matrix  Rwitch 


Power  from  .  several  pulse  gen¬ 
erators  can  be  combined  into  a  sin¬ 
gle,  high-powered  output  pulse  to 
drive  a  computer  core  memory  by  a 
device  known  as  a  load-sharing 
matrix  switch.  Such  a  switch  offers 
three  important  advantages.  First, 
each  pulse  generator  feeding  the 
switch  need  supply  only  a  fraction 
of  the  power  delivered  to  the  load. 
Second,  relatively  low-power  tran¬ 
sistor  drivers  can  be  used  with  the 
switch.  Third,  the  switch  has  a 
minimum  number  of  spurious  out¬ 
puts. 

Switch  Operation 

Characteristics  of  the  switch  re¬ 
sult  from  the  pattern  in  which  the 
input  wires  are  wound  on  the  cores 
and  from  the  manner  of  pulsing  the 
cores.  If  the  pulse  generators  are 
operating  properly,  the  pattern  of 
winding  the  inputs  through  the 
switch  cores  ideally  results  in  zero 
net  ampere-turns  of  excitation  on 
all  cores  except  the  selected  one. 

Windings  for  a  four-output 
matrix  switch  are  shown  in  Fig.  1. 
Pulse  generators  are  shown  as  cur¬ 
rent  sources  and  memory  drive  lines 
as  resistor  loads  for  the  outputs. 
An  output  pulse  is  delivered  to  a 
resistor  load  by  simultaneously 
pulsing  one  wire  of  each  input  pair. 


SixtMn-otttput  matrix  iwllch  constnictod 
os  a  unit 


Pulse  pattern  for  “normal  N”  or 
“complement  C”  wires  determines 
which  output  will  be  selected  to  re¬ 
ceive  the  pulse. 

To  select  core  3  for  example,  in¬ 
put  currents  IN,  2N,  3C  and  4C  are 
applied.  Total  input  excitation  on 
the  core  is  four  times  the  ampere- 
turns  supplied  from  each  winding 
because  all  currents  pass  through 
the  core  in  the  same  direction.  Core 
3  acts  as  a  transformer  with  a  cer¬ 
tain  input  excitation  to  deliver  a 
READ  pulse  to  the  load  Rtj.  In  a 
similar  manner,  currents  1C,  2C, 
3N  and  4N  add  in  core  3.  But  since 
the  excitation  is  in  the  opposite 


Table  I — Selection  Pattern  for 
Four-Output  Switch 


Head  output 

Core 

Pair  1  Pair  2 

Pair  3 

Pair  I 

I 

N  N 

N 

N 

2 

N  C 

N 

C 

3 

N  N 

c 

C 

4 

N  C 

C 

N 

Write  output 

Core 

Pair  1  Pair  2  Pair  3 

Pair  t 

1 

C  C 

c 

C 

2 

C  N 

c 

N 

3 

c  c 

N 

N 

4 

C  N 

N 

C 

direction,  a  write  pulse  is  delivered 
to  Rn.  Table  I  gives  combinations 
of  input  currents  required  to  select 
each  core  in  the  four-output  switch. 

With  the  winding  arrangement 
shown  in  Fig.  1,  each  nonselected 
core  has  two  inputs  exciting  it  in 
the  read  direction  and  two  in  the 
WRITE  direction.  To  the  extent  that 
input  currents  are  equal  at  each 
instant  of  time,  each  nonselected 
core  will  have  zero  input  excitation. 

A  convenient  way  of  describing 
the  winding  connections  is  as  fol¬ 
lows.  Since  each  input  winding  has 
the  same  number  of  turns,  the  only 
unique  property  is  the  direction  of 
core  excitation.  A  winding  which 
excites  a  core  in  the  read  direction 
may  be  designated  by  R;  in  the 
WRITE  direction  by  W.  Table  2  gives 
directions  of  excitation  caused  by 
each  winding. 

The  matrix  switch  may  be  ex¬ 
panded  most  easily  by  doubling  its 
size.  In  this  case,  the  number  of 
inputs  as  well  as  the  number  of  out¬ 
puts  is  doubled.  However,  it  can  be 
expanded  still  further.  The  accom¬ 
panying  illustration,  for  example, 
shows  a  16-output  switch  used  in 
the  application  described  in  the  re¬ 
mainder  of  this  report. 

Computer  Application 

A  computer  in  the  process  of  de¬ 
sign  will  contain  a  two-/isec  memory 
driven  by  transistors.  The  drive 
line  for  the  memory  requires  a  585- 
ma,  100-v  pulse.  Peak  power  input 
to  the  drive  line  is  58.5  w. 

The  drive  pulse  can  be  obtained 
from  a  16-output  load-sharing 


Table  11 — Excitation  Directions 
for  Four-Output  Switch 


Normal  windings 

Core 

Pair  I 

Pair  2 

Pair  3 

Pair  1 

1 

11 

It 

R 

it 

2 

It 

W 

R 

W 

3 

It 

R 

W 

W 

t 

R 

W 

W 

it 

Complement  windings 

Core 

Pair  1 

Pair  2 

Pair  3 

Pair  1 

1 

W 

W 

W 

W 

2 

W 

It 

W 

it 

3 

W 

W 

it 

It 

t 

W 

R 

R 

W 
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ALL-PURPOSE  DIGITAL  VOLT-OHM  METER 

Examine  these  outstanding  features. 


•  ‘  Beckman! 


OiCITAi  VOLT-OHM-METEK 


RAPIO,  ERROR  FREE  REAOINfiS 
BECAUSE 

Type  of  musurefflent 
indited. 

Polarity  automaticaliy  displayed. 

Digital  display.  No 
fflulti-scale  confusiofl, 
interpolation  or  parallax  error. 

Decimal  point  automatically 


positioned. 


PROVISION  FOR 
REMOTE  CONTROL 
Measurements  can  be 
triggered  by  external 
commend  signal. 


THREE  TYPES  OF 


dc  volts,  ec  volts  end 
resistance 

SICNAl  8R0UND  ISOLATED 


You  can  measure  voltage 
betvreen  hvo  points  when 
neither  Is  ground. 


front  panel. 


NO  NEED  TO  CHANCE  PROBES 
Single  multi-purpose  probe 
used  for  all  measurements. 


PORTABLE 

Can  be  carried  easily 
from  one  job  to  another. 


BROAD  RANCE  INSURES 
MAXmUM  UTILITY. 

Full-scale  ranges  of  ±  1  to 
±10C3  volts,  lOk  to  lOM  ohms. 


PRECISE  STANDARD  V0LTA8E 
FOR  CALIBRATION 

Obtained  from  an  internal 
controlled-temperature 


EASY  CALIBRATION 
Calibrsting  controls  and 
precise  standard  voltage 
(see  below)  available  on 


CAN  DRIVE  A 
RECORDER 
Generates  1-2-2-4 
binary  code  for 
digital  recorder, 
data  converter,  etc. 


ACCURATE 
dc  volts  ±0.2% 
ac  volts  ±0.5% 
resistance  ±1.0% 
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As  the  picture  reveals,  BECKMAN  Berkeley’s  Model 
5350  is  the  most  useful,  most  versatile  digital  instrument 
of  its  kind.  It  offers  operating  flexibility  and  features  not 
found  in  digital  voltmeters  costing  three  times  as  much. 
The  Model  5350  makes  it  feasible  to  replace  multi¬ 
purpose  analog  equipment  with  a  more  accurate,  rapid 
and  foolproof  means  of  making  the  vast  majority  of 
everyday  voltage  and  resistance  readings. 


Three  digits  present  all  readings  within  the  nominal  full 
scale  range  (000  to  999),  a  fourth  digit  permits  off-scale 
readings  up  to  150%  of  full  scale.  All  electronic  con¬ 
struction  eliminates  troublesome  stepping  switches  and 
permits  an  instantaneous  display  of  readings  at  rates  up 
to  10  per  second. 

Priced  at  only  $845.00. 

Berkeley  Division 

2200  Wright  Arenue,  Richmond  3,  California 
a  division  of  Beckman  Instruments,  Inc. 


Beckman*; 
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Millions  of  Type  MS  relays  now 
in  extensive  use  in  highly  comiieti- 
tive  markets — automotive,  radio, 
and  television.  Proven  ideal  for 
applications  requiring  a  sensitive, 
highly  reliable  single  pole  or  com¬ 
mon  multiple  contact  DC  unit. 
Mass  production,  and  RBM’s  ex¬ 
perience  in  assembly  techniques, 
make  Type  MS  your  loir  coat 
solution  for  volume  usage. 


MINIATURE 


>  BUILT  TO  IV/THSr/IAlD  EXTREME 

environmental  conditions  at  low  cost 


-'-BAH 

AVAILABLE  WITH  eNCLOSED  CONTACTS  INSURE  NO  COR  RE HT-  COIL  CONSTRUCTION 

PRINTED  CIRCUIT  CONTACTS  WHERE  MAXIMUM  CAARYINO  MEETS  UNUSUAL 
TERMINALS  DESIRABLE  RELIABILITY  RIVETS  CLIMATIC  CONDITIONS 


TO  /G^OOOONMS 
/S  WATT 


TO  10,000  OHMS 


AtAy.  CO/L  POIA/£f^ 


/  WATT 


.02S\NATT 

( singieroleJ 

IAMR-2&V0.C, 

ORHSVA.C. 

(  non-inductive) 


/lOWATT 

(single  pole) 

/  AMR  •2SVD.C. 
ORUSVA.C, 


Contact  RATInGt 


(noN-/NDUCVV£)\ 


Consult  your  local  RBM  Product  Application  Engineer  or  write  for  Bulletin  MS-3 

Con-br-olfS  IDivisiorx 

ESSEX  WIRE  CORPORATION.  LOOANSPORT,  INDIANA 
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matrix  switch.  Total  peak  power  in¬ 
put  to  the  switch  is  about  65  w  be¬ 
cause  switch  efficiency  is  about  90 
percent.  Each  of  the  16  drivers  op- 
eratinR  during  a  pulse  furnishes 
about  4.1  w  peak.  Fast  transistors 
can  be  obtained  to  deliver  11-v 
pulses  with  a  0.1->i8ec  rise  time. 
Each  transistor  furnishes  a  :i70-ma, 
0.5-^sec  pulse. 

Ferrite  switch  cores  are  125  mils 


inner  diam  and  250  mils  outer  diam 
and  1.8-in.  long.  The  core  is  made 
in  12  sections  to  simplify  core  fabri¬ 
cation  and  matrix  switch  winding. 
Each  core  is  made  of  two  adjacent 
stacks  of  six  sections  to  reduce 
winding  length. 

This  report  is  based  on  an  article 
by  G.  Constantine,  Jr.,  which  ap¬ 
pears  in  the  July,  1958  issue  of  the 
IBM  Journal. 


Toroidal  Core  Winding  Chart 

li»  rilOMAS  J.  MA\E\,  .Mi-mliHr  Tffhnli'nl  Slaff. 

Spar**  TerliiioloK.v  UalMirattirlvH.  Tti**  Itamo- WiMilUrUlKr  C’orp..  lain  AliKrl**.**.  Calif. 


Number  of  turns  that  can  Ije 
wound  on  a  given  toroidal  core  for 
various  wire  sizes  can  be  deter¬ 
mined  from  the  chart  lielow. 

A  wound  toroidal  core  .sectione<l 
through  the  center  of  the  plane  of 
the  torus  is  shown  in  Fig.  1.  Region 
of  interest  is  the  shaded  area  oc¬ 
cupied  by  wire  inside  the  toroidal 
core.  This  area  divided  by  the  area 
per  turn  equals  the  total  numl>er  of 


turns  wound  on  the  core.  Cylin¬ 
drical  wire  cannot  fill  the  area  com¬ 
pletely.  Neglecting  the  boundaries, 
however,  hexagons  circum.scribed 
about  each  wire  will  fill  the  area. 
The  ratio  of  a  cylindrical  wire  to  a 
circumscril>ed  hexagon  is 

ir\  '3/6. 

This  ratio  is  approximately  0.9. 
Areas  of  various  wire  size.s,  num- 


^  ^pucr 


They  con  be  your  design  assUtants 
on  other  Essex  Engineered  Products. 


COILED  CORD9-  CORD  SETS 
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I  her  of  turns  per  sq  in.,  and  adjusted 
I  turns  taking  into  account  the  0.9 
j  factor  are  jfiven  in  Table  I. 

I  A  K^neral  expression  for  the  num- 
'  l>er  of  turns  is 


.V  -  lO'""'**')  (I) 

where  N  is  turns  per  sq  in.  and  S 
is  AWG  wire  size  number.  Since  a 
toroidal  windinR  machine  and/or 
the  operator  cannot  lay  all  turns  in 
the  core  hole  uniformly,  this  equa¬ 
tion  must  be  modified. 

From  data  on  IJ^O  cores  wound 
with  various  wire  sizes  from  AWG 
20  to  AWG  44  and  wire-filled  areas 
varyinpr  from  0.0620  to  1.44.‘l  in.*, 
the  ratio  of  actual  number  of  turns 
1  compared  to  the  equation  was  aver¬ 
aged.  This  ratio,  as  a  function  of 
wire  size,  is  shown  in  Fijr.  2. 

From  the  plot  of  FIr.  2,  the  equa¬ 
tion  of  the  least  squares  straifrht 
line  was  determined  and  modifies 
Eq.  1  as  follows 


d  >  Oiom  of  holt  olftr  aindmQ 
0  >  Intidc  diom  of  toroidal  cort 


FIG.  1— Cro««-**ction  oi  loroldol  cor* 
through  c*nl*r  oi  plan*  oi  th*  loru* 


A'  -  (/)»  -  </*) 
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AEROVOX  TYPE  QE 
COMPUTER-GRADE 
ELECTROLYTICS 

Precisely  engineered  for  high  reliability  and  long  operating  life,  Aerovox 
Type  QE  Electrolytics  are  designed  specifically  for  such  critical  applications 
as  computer  equipment,  power  supply  filters,  telephone  networks,  industrial 
electronic  equipment  and  precision  laboratory  and  commercial  test  equipment 
QE  capacitors  have  a  useful  life  expectancy  of  greater  than  10  years 
when  operated  within  ratings.  Operating  life  will  be  further  improved 
when  the  ambient  temperature  is  below  65°C.  Units  are  rated  for  operation 
at  temperatures  from  -20°C  to  -|-85°C.  Manufactured  in  dravm  aluminum 
cases  in  four  diameters  and  one  standard  AVi"  height  to  facilitate 
bus-bar  connections  for  purposes  of  ganging  units  in  banks. 

These  remarkable  new  capacitors  are  Uie  result  of  more  than  thirty 
years  experience  in  the  manufacture  of  hundreds  of  millions  of 
electroljdic  capacitors.  For  complete  technical  details  write  to 
the  Application  Engineering  Department ... 


AEROVOX  CORPORATION 


NEW  BEDFORD.  MASSACHUSETTS 


(O.Wil  -  0.122  (.S  10)1  (2) 

w’here  S  is  total  number  of  turns. 
D  is  inside  diam  of  toroidal  core,  d 
is  diameter  of  hole  remaininR  after 
windinR,  and  S  is  AWG  wire  size 
number.  This  equation  includes  the 
effect  of  boundary  losses  from  ideal 


Table  I — Areas  and  Turns  for 
Different  Wire  Sises 
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For  use  with  all  available  klystrons  in  the  low  power  range  and  for  klystrons 
at  power  levels  up  to  5  watts,  the  completely  new  type  812  Universal  Klystron 
Power  Supply  provides : 


a  minimum  ripple  and  noise 
•  pulse,  square  wave,  sawtooth 
and  sine  wave  modulation. 


For  lowor  voltogo  klystron  lubos,  PRO  typo 
809  Klystron  Power  Supply  provides  Flex* 
ibie,  economical  performance.  Built  to  the 
same  highest  quality  standards  as  type 
813,  this  compact,  low  cost  unit  insures 
optimum  performance  of  a  wide  variety  of 
klystron  oscillators.  A  clamping  circuit  in 
the  reflector  supply  reduces  the  possibility 
of  double-moding  the  klystron. 
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•  widest  application 

•  closest  regulation 
o  greatest  range 


PLUS  THESE  SPECIAL  FEATURES: 

•  digital  read-out  for  beam  and  reflector  voltages. 

•  dual  outputs  for  simultaneous  operation  of  two  klystrons. 

•  grid  and  reflector  voltage  clamped  to  CW  level  in  square  wave 
or  pulse  operation. 

•  front  panel  check  calibration  of  grid  and  reflector  voltages. 

•  multi-range  overload  protection  for  beam  current. 

•  safety  lock  when  transferring  from  -I-  to  —  grid  voltage. 

•  external  triggering  of  internal  pulse  generator. 
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For  mdditional  details,  contact  your  local 
PRD  Engineering  Representative  or  write  to 
Technical  Inlormation  Group,  Dept.  TIG-l. 


POinECHNIC  RESEARCH  &  DEVELOPMENT  CO.,  INC. 

202  Tillary  Street  •  Brooklyn  1,N.Y. 


SETTING 
THE  PACE  IN 


KLYSTRON 

Power  Supplies 

on  the  production  line  or  in  the  laboratory 


a  leader  in  the 


PRD  PACEMAKER  LINE 


MARCONI’S 

SPEED  SSB  CHECKS 

HF  SPECTRUM  ANALYZER 

Type  OA  1094 


The  Marconi  OA  1094  Analyzer 
gives  an  immediate  panoramic  dis¬ 
play  of  the  frequency  spectra  of 
signals  in  the  band  3  to  30  me.  It 
brings  speed  and  convenience  to  the 
alignment  of  SSB  communication 
transmitters  and  drives.  Intermod¬ 
ulation  distortion,  hum  level  and 
carrier  compression,  the  bandwidth 
of  FSK  and  on/off  keyed  signals- 
these  can  all  be  seen  at  a  glance  and 
evaluated  directly  against  the  CRT 
graticule.  A  crystal-controlled  first 
local  oscillator  insures  a  drift-free 
display  at  sweep  widths  as  low  as 
100  cps.  Highly-selective  IF  crystal 
filters  provide  60  db  discrimination 
between  components  as  little  as 
60  cps  apart.  Please  send  for  leaflet 


fill  a.s  well  a«  imperfect  windintr. 

Equation  2  will  not  plot  a.s  a 
Htraight  line  on  .semiloK  paper  but 
the  deviation  from  a  straiffht  line  is 
small  over  the  interval  20<S<44. 
Variation  l)etween  machines  and 
operators  does  not  warrant  plotting 
Eq.  2.  Therefore,  a  semilog  straight 
line  approximation  over  the  inter¬ 
val  20<S<44  is  ju.stified.  This  ap¬ 
proximation  is 


Families  of  Eq.  3  are  plotted  in  the 
accompanying  chart  with 


as  the  family  parameter. 

Use  of  Chart 

To  use  the  chart,  first  determine 
A.  Then  read  off  from  the  appro¬ 
priate  curve  the  number  of  turns 
versus  AWG  wir€  size. 

With  well-adjusted  winding  ma¬ 
chines  and  highly  skilled  operators, 
accuracy  of  the  chart  may  be  im¬ 
proved  by  a  slight  translation  and 
rotation  of  the  curves. 


B85  R/A. 

ABRIDGED  SPECIFICATION 


Basic  Frequency  Range :  3  to  30  me :  optional  LF 
Extension  Unit  for  0  to  3  me. 

Sweep  Width  :  Continuously  variable  up  to  30  kc. 
Sweep  Duration  :  0.1  to  30  sec  in  6  steps. 

Amplitude  Measurement  Range :  0  to  — 30  db  and 
— 30  to  — 60  db  relative  to  reference  signal. 

IF  Bandwidths  :  6,  30,  and  1  SO  cps. 

CRT :  6-inch  diameter  with  long-persistence  phosphor. 


Designed  and  developed  hy 
communication  engineers  o/  the 
British  General  Post  Office  for 
use  at  their  HF  point-to-point 
transmitter  stations,  the  OA  1094 
is  manufactured  hy  Marconi 
Instruments  under  G PO  authority. 


New  Process  Gives 
Low-Cost  Rectifiers 

New  low-cost  encapsulated  silicon 
rectifiers  of  the  diffused-junction 
type  have  l)een  developed  by  P.  R. 
Mallory  and  Co.  Inc.,  Indianapolis, 
Ind.  The  type-T  units  feature  low 
reverse  leakage  current  (0.2  ma 
maximum)  and  low  forward  voltage 
drop  (0.5  V  maximum). 

To  obtain  high  uniformity  and 
closely  controlled  operating  charac- 
teri.stics  of  the  finished  rectifiers,  a 
new  crystal-growing  technique  was 
developed.  Known  as  the  floating- 
zone  method,  it  produces  crystals 
pure  to  two  parts  per  billion. 


NEW  JERSEY 


CANADA  :  CANADIAN  MARCONI  CO  •  6035  COTE  DE  LIESSE  •  MONTREAL  9 
MARCONI  INSTRUMENTS  LIMITED  •  ST.  ALBANS  •  HERTFORDSHIRE  .  ENGLAND 
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SETTINGS  MADE  WITH  BOURNS  POTENTIOMETERS  REMAIN  STABLE 
...VIRTUALLY  IMMUNE  TO  SHOCK,  VIBRATION,  ACCELERATION! 


Even  in  the  most  severe  dynamic  environments,  settings  made  with  Bourns 
TRIMPOT®  potentiometers  remain  stable  Unlike  the  conventional  single  turn 

rotary  potentiometer  shown  at  the  right,  the  Bourns  potentiometer  is  unaffected 
by  shock,  vibration  and  acceleration  The  open  view  at  the  left  shows 

the  basic  design  The  short,  low-mass  wiper  has  o  translatory  rather  than  a 
rotary  motion,  and  is  affixed  to  a  plastic  block  A  slotted,  stainless  steel 
leod-screw  drives  the  plastic  block  smoothly  and  positively  between  end  points. 

No  lock-nuts  to  set.  No  readjustments  Electrical  settings  stay  put. 

Avoiloble  with  printed  circuit  pms,  solder  lugs,  or  insulated  stranded  leads. 


Write  for 
JRIMPOT  Model 
Summary  Brochure. 


^oxjR,nsrs 

Laboratories,  Inc. 


P  O  Box  2n2-E,  Riverside,  California 

In  Canada:  Douglas  Randall  (Canada),  ltd.,  licensee 


ACIUAl  SIZE 


ORIGINATORS  OF  TRIMPOT®  AND  TRIMIT® 
PIONEERS  IN  potentiometer  TRANSDUCERS  FOR  POSITION.  PRESSURE  AND  ACCElERATlON 
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INFRA-REO  LAMPS  J  STRIP  HEATERS 


ANGLE 


MOT  TO  PLATE, 


^ANOWHEEI 
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PHENOL 

FIBRE 


PANEL 


SWIVEL^ 


THERMOSTAT'  ) 
THERMOCOUPLE 
IN  TABLE 


SWITCH  STARTER- 


PRODUCTION  TECHNIQUES 


Heating  Both  Sides  Speeds  Laminate  Punching 


STEEL  PLATE  ' 

i  --  —1- 


2;X2;Xi-  IRESCr  LAMP  SWITCH  FOOT  WELOEO 


ij  [7J\ 


4  TO  I  POT.  TRANSFORMER  0.50KVA  \ 
ioo*To  500*  thermostat 


Lominat*  heating  tabU  combinM  coiiT«ntional  hotpicrt*  wHk  backup  hwal  irom  2  banks  oi  Inirorsd  lamps.  TobU  hsiqht 
tur*  are  adjustobU 


and  (•mpsra- 


Many  difficulties  encountered  in 
hot  punching  plastic  laminates  may 
be  traced  to  improper  heating.  Pre¬ 
heating  laminates  simultaneously 
from  above  and  below  with  separate 
heat  sources  is  often  a  solution,  sav¬ 
ing  time  and  reducing  rejects. 

Taylor  Fibre  Co.,  Norristown, 
Pa.,  has  designed  a  roll-around 
heating  table  which  can  be  easily 
adjusted  for  heat  and  operating 
height. 

Strip  to  be  punched  is  heated 
from  below  by  a  conventional  hot 
plate  on  which  it  rests.  The  plate 
is  I  inch  HR  steel,  54i  inches  long. 
Spaced  along  its  underside  are  12 
Chromolox  strip  heaters.  No.  S- 
1405-500w-230v.  The  hot  plate  is 
constructed  by  welding  and  is  left 
free  to  lift  out  of  the  table. 

Top  heating  is  provided  by  16  300 
w,  230  V  infrared  lamps  arranged 
in  2  banks  of  8  lamps.  The  lamps 
are  held  in  a  phenol  fibre  lamp  sup¬ 
port  panel.  Distance  between  the 
lamps  and  the  work  can  be  adjusted 
by  slots  cut  in  the  vertical  lamp 
panel  supports. 

Adjustments  in  table  height  (or 
lamp  distance)  are  made  by  a  hand- 
wheel  welded  to  a  rod  which  is 
threaded  into  a  cross  member  fixed 
to  one  pair  of  the  table’s  jointed 
legs.  Table  height  with  legs 
straight  is  35  inches. 

Proper  temperatures  for  hot 
punching  will  depend  on  material. 


thickness  and  hole  specifications. 
Strip  that  is  too  cool  will  crack; 
holes  will  be  off  if  it  is  too  hot. 
Trial  and  error  will  determine  cor¬ 
rect  temperature. 

The  hot  plate,  thermostatically 


Tabu  wiring  diagram 


controlled  within  6  degrees  over  a 
100  F  to  500  F  range,  gives  satis¬ 
factory  heating  for  moat  work.  For 
thicker  material,  or  where  tight 
specifications  requires  thorough 
through-heating,  lights  and  hot¬ 
plate  may  be  used. 

The  lights  may  be  used  alone  with 
thin  .stock,  heating  both  stock  and 
hot  plate.  One  bank  of  lights  adds 
about  100  F  and  both  banks,  200  F. 
Taylor  uses  lights  on  16  to  20  per 
cent  of  its  jobs,  mostly  phenolics. 


Mixer  Degasses  Potting  Resin 

Potting  compound  is  freed  of  air 
bubbles  in  a  modified  pressure  paint 
pot  at  the  Wichita  plant  of  Boeing 
Airplane  Co.  The  process  prevents 
high  altitude  failures,  due  to  ex¬ 
panding  bubbles,  of  encapsulated 
aircraft  plug  contacts. 

Compound  base  is  prepared  in  a 
2-gallon  air-agitated  pressure  paint 
pot.  The  stirrer  is  a  4-blade  pro¬ 
peller  6.6  inches  in  diameter.  Stir¬ 
ring  speed  is  regulated  by  air  flow 

to  the  stirring  mechanism.  Best  Vacuum*  mixed  potting  compound  at 
results  are  obtained  with  the  com-  right  la  fro*  of  air  bubbU* 
pound  used  (manufactured  by  Coast 

Pro-Seal  Co.  in  accordance  with  gallon  container  of  the  compound. 
MIL-S-8516B-727)  by  stirring  at  Pump  used  is  a  Cenco  Press-O-Vac 
130  rpm.  10  psi,  which  will  pull  approxi- 

Induced  vacuum  removes  air  dur-  mately  29.9  inches.  A  I  hp,  726  rpm 
ing  stirring.  About  3.5  hours  of  motor  is  used, 
stirring  will  remove  air  from  a  2-  The  paint  pot  is  mounted  on  the 
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top  plate  of  a  roll-around  cart.  The 
pump  and  motor  are  mounted  on 
the  base,  with  space  between  them 
for  a  second  mixintr  pot.  Mixed  com¬ 
pound  base  is  drained  from  the  top 
pot  into  the  bottom  pot  through  a 
pipe  and  plastic  tubing. 

As  the  bottom  pot  is  filled,  care 
must  be  taken  to  prevent  the  com¬ 
pound  from  folding  or  overlapping. 
This  would  entrap  air  in  the  com¬ 
pound  again.  When  the  bottom  pot 
is  filled,  the  proper  amount  of 
catalyst  is  added  on  top  of  the  base. 


When  size  and  weight  are  important  factors  in  your 
rf  filter  selection,  turn  to  Bird  Electronic  for  your 
source  of  supply.  Our  engineers  will  design  an  rf 
filter  to  serve  your  exact  requirements  with  partic¬ 
ular  attention  to  component  density,  accuracy,  ease 
of  application  and  long-life  performance. 

Our  physical  facilities  to  produce  and  deliver  quan¬ 
tity  orders  dependably  can  be  relied  upon  to  meet 
your  production  schedules. 


SIZE:  A-W  xV/’  x}-V4"  Model  5241 

WEIGHT:  5  ounces 
PASS  BAND:  225  to  400  me 
CUT-OFF  FREQUENCY:  400  me 
POWER  RATING:  50  watts 

RF  INPUT  IMPEDANCE:  50-ohm  nominal 
ATTENUATION:  Less  than  Vs  in  pass  bond;  80  db  In  stop  bond 

VSWR:  Insertion  loss  and  VSWR  ore  very  low  in  pass  bond 
CONNECTORS:  Most  miniature  types  / 


ELECTRONIC  CORP* 

Express  1-3535 

1800  E.  38  St.,  Cleveland  14,  Ohio 

KepntenfaHyft: 

VAN  GROOS  COMPANY,  Woodland  Hills,  Calif. 


Roll-arouad  cart  corriee  preMure  paint 
pot  on  top  and  vacuum  pump,  motor  and 
compound  dUcharqe  tube  in  base 


Catalyst  has  been  withheld  until 
this  point  to  avoid  premature  cur¬ 
ing  and  loss  of  solvent  in  the  vac¬ 
uum  pot. 

Catalyst  and  base  are  mixed  on  a 
Pyles  Semco  SP  1350  pressure 
mixer.  Air  pressure  for  the  dasher 
assembly  and  ram  is  set  at  46  psi. 
A  total  of  360  strokes  is  used  at  a 
rate  of  20  to  26  strokes  a  minute. 
The  compound  is  placed  in  polyethy¬ 
lene  cartridges  and  stored  at  —  40F 
until  used.  The  compound  may  not 
be  stored  more  than  10  days  and 
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NEW 

MINIATURE  RF  FILTERS 


100 


600  800  1000  1200  1400  1600  1800  2000 

FREQUENCY  -MC- 


Model  524  I 
DESIGNED  TO  REJECT  INTERFERENCE  IN  'L'  BAND 


EPISTEMOLOGY! 

and  the 

ATOMICHRON* 

Creative  imagination,  as  Sir  Arthur  Eddington 
pointed  out.  is  what  takes  knowledge  and  ihe  knowl¬ 
edge  of  how  we  know  it  and  projects  further  discov¬ 
eries  of  Ihe  physical  universe. 

At  National  Company  creative  imagination  has  taken 
the  known  unvarying  resonance  of  the  Cesium  atom 
and  translated  it  into  a  frequency-producing  instru¬ 
ment  with  a  stability  of  frequency  of  5  parts  in  10'*’ 
throughout  its  entire  operating  life — This  is  the 
Atomichron.  man's  most  accurate  measurement  of 
time. 

The  applications  and  adaptations  of  the  basic 
Atomichron  arc  many-fold  and.  as  yet  largely  un¬ 
touched. 

Here  is  a  known  twi  which  properly  applied  can 
lead  to  tremendous  further  discovery  and  develop¬ 
ment. 


You.  who  enjoy  such  creative  challenges  to  scien¬ 
tific  aijd  technical  development,  should  talk  to 
Niitiitniil. 

National  Co.  ri/thi  now  affords  engineers  and  physi¬ 
cists  the  opportunity  to  grow  and  establish  prestige 
in  such  advanced  fields  as  multipath  transmission, 
noise  reduction  and  correlation  techniques.  Tropo¬ 
spheric  scatter  systems.  Ionospheric  scatter  systems, 
molecular  K’am  techniques,  signal  processing,  and 
long  range  microwave  transmission. 

At  National  Co.  in  the  heart  of  New  England  elec¬ 
tronics.  you  can  associate  with  a  company  in  which 
creativity  is  required,  recognized  and  rewarded. 

ITn/e  or  phone 

National  Company.  Inc..  Malden.  Mass. 


must  be  used  within  its  pot  life 
after  thawing. 


ENGINEERS  &  SCIENTISTS: 


Machine  Sets  Turret, 
Bead  Chain  Terminals 


Why  opportunities 
are  better  at 
Melpar 

IN  BOSTON  AND  WASHINGTON,  D.C  AREAS 


Boards  up  to  10  lachoi  wldo  aro  haa- 
dlod  oa  sloadard  modol 


Growth  and  DivortHIcoiion;  Since  1945  Melpar  has  ex¬ 
perienced  a  steady  growth,  and  today  we  are  engaged 
in  a  number  of  highly  advanced  weapon  systems  pro¬ 
grams  as  well  as  110  different  electronic  research, 
development,  and  production  projects.  Our  continu¬ 
ous  expansion  coupled  with  our  emphasis  on  diversi¬ 
fication  assure  uninterrupted  career  advancement 
for  staff  members. 


Machine  for  setting  turret  and 
bead  chain  types  of  terminals  in 
terminal  boards  has  been  developed 
by  Black  and  Webster,  Inc.,  New¬ 
ton,  Mass.  It  incorporates  the  firm’s 
Electropunch  and  a  vibratory  feeder. 

One  feature  is  a  light  source  un¬ 
der  the  punch  head,  which  helps  the 
operator  find  the  exact  location  of  a 
terminal  hidden  by  the  board.  When 
the  terminal  hole  is  matched  with 
the  spot  of  light,  the  hole  is  cen¬ 
tered  directly  over  the  nested 
terminal.  This  has  been  found  espe¬ 
cially  useful  with  random  hole  dis¬ 
tributions. 

The  feeder  holds  2,000  terminals. 
Maximum  feeding  speed  is  100  per 
minute.  Production  speed  will  de¬ 
pend  on  the  operator’s  skill.  Rates 
of  40  to  60  a  minute  are  reported. 

Terminals  are  fed  through  an 
orienting  station,  and  a  feed  tube 
into  an  escapement  where  they  are 
picked  up  by  a  feed  bar.  The  bar 
carries  the  terminal  to  a  staking 
nest.  The  operator  places  a  board 
over  the  terminal. 

Pressure  on  a  knee  or  foot  switch 
stakes  the  terminal  and  simultane¬ 
ously  causes  another  terminal  to  be 
advanced  into  the  nest.  The  feed 
bar  is  driven  by  a  crank  and  con¬ 
necting  rod.  The  crank,  coupled  to 
a  constantly  turning  motor  by  a 
magnetic  clutch,  locks  and  unlocks 
the  nest  as  the  crank  makes  a  360 
degree  revolution. 

The  clutch  will  slip  if  a  faulty 
terminal  jams  the  mechanism. 
Feeding  jam  is  prevented  by  a 


Profottionol  OrotMcatien;  At  Melpar  you  can  chooae  to 
grow  in  a  specialized  sphere  of  activity  or,  as  a 
member  of  a  project  team,  you  can  broaden  your 
experience  by  participating  in  all  phases  of  a  project 
from  initial  concept  on  through  to  prototype  com¬ 
pletion. 


Environmont:  Our  modern  and  well-equipf>ed  laboratories 
are  located  in  choice  suburban  areas  near  Washington, 
D.  C.  and  Boston,  Massachusetts.  These  locales  were 
selected  because  of  their  proximity  to  superior  educa¬ 
tional,  cultural  and  recreational  facilities.  Fine 
housing  in  all  price  ranges  is  readily  available. 


Position*  or*  ovoilobls  for  man  wHIi  oxporionco  in  tho  following 

Holds:  Systems  evaluation  *  Digital  computer  cir¬ 
cuitry  o  Analog  computer  instrumentation  o  Data 
processing  o  Microwave  design  *  Pulse  circuitry 
Operations  analysis  *  Advanced  mathematics  *  Elec¬ 
tromechanical  design  *  Receiver  design  *  Sub¬ 
miniaturization  o  Electronic  production  engineering. 


For  detailed  information  about  openings,  write  to: 
Technical  Personnel  Representative 


IVI 1^  k  rC  Incorporated 

A  Subndtary  of  Weatinshouae  Air  Brake  Company 

3137  Arlington  Boulevard,  Falls  Church,  Virginia 
10  milot  from  WaMngton,  D.C. 
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Direct -Traverse,  Expanding -Core 

MINIATURE  TRIMMING  CAPACITOR 


ATLAS  E-E  CORPORATION 

47  Prospeci  Street  e  Woburn,  Massachusetts 

3757  Wilshire  Blvd.  e  Los  Angeles,  California 

CIRCLE  «S  READERS  SERVICE  CARO 


Mlustraled  same  site 


Patented 


Designed  for  the  coming  space  age,  the  ATLEE  Variable 
Capacitor  operates  on  new  electro-mechanical  principles 
to  give  a  much  greater  range  and  higher  stability  with 
less  space  and  weight  than  ever  before. 

Only  long  and  ‘h*  in  diameter,  its  capacitance  range 
is  0.5  to  5.0  mmf.  Has  micrometer  adjustment.  Available 
in  glass  dielectric  and  brass  for  standard  panel  mounting 
or  quartz  and  invar  for  special  applications. 


A  rugged  unit,  it  will  maintain  a  set  value  under  extreme 
vibration  and  shock  without  undue  stress!  Has  excellent 
retrace  characteristics.  Pull-floating  piston  assures  posi¬ 
tive  mechanical  alignment,  eliminating  run-out. 


PANEL  SPACE  LIMITED?  SPECIFY 


2-Termmal 


Sub-Miniature 
Pilot  Lights 


COMPACT 

RUGGED 

OMNIDIRECTIONAL 


PLASTIC  DOMES 


COMPLETELY 

INSULATED 


Also  ovailoble 
with  "Taper  Tab 
quick  (onnect 
terminals 


<]  Non-dunining 


sending  a  bill? 


It'll  get  there  quicker  if  you 
give  your  postal  delivery  zone 
number  with  your  address. 

The  Post  Office  has  divided 
106  cities  into  postal  delivery 
zones  to  speed  mail  delivery. 
Be  sure  to  include  zone  number 
when  writing  to  these  cities;  be 
sure  to  include  your  zone 
number  in  your  return  address 
—after  the  city,  before  the 


1 -Terminal 
Pilot  Lights 

for  uM  on  groundod 
circuits.  Availablo 
with  binding  tcrww 
or  roUoring  torminaL 


DIALCO’s  expanded  line  of  sub-miniature  lights  conform 
to  all  applicable  Mil  Specs.  Use  T-1^  midget  incandescent 
lampe— 13  to  28  V.  Spring  mounted  Lens-with-Mossage 
is  readily  positioned  e/fer  installation . . .  Mount  from  bock 
of  panel  in  15/32"  clearance  hole;  or  from  front  of  panel 
in  17/32"  hole ...  7  lens  colors . . .  Shown  approx,  actual 
sisa  (top  to  bottom) :  No.  134-3830-375-6 . . .  No.  101-3830- 
951. ..No.  101-5030-951  ...No.  109-3830-111 ...  No.  111- 
3830-1 11...  No.  107-1930-951. 

Complete  details  in  Brochures  L-156  A  and  L-157. 

SAMPLES  ON  REQUEST  — AT  ONCE  — NO  CHARGE 


forcmosf  AT.ini/L.K fi. ''T  ol  Pilot  Liihts' 


DIHLICHT 

CORPORATION 


58  STEWART  AVE.,  BROOKLYN  37,  N.  Y.  •  HYocinth  7-7600 


DIAIIGHT  CORP.,  58  Slawart  Avs.,  Brooklyn  37,  N.  Y.  ! 

,  □  Swid  brockur..  on  Sub-Minloturs.  Q  , 


Nomo  . Poiition 


I 


i 


How  for  the  FIRST  TIME 


FANSTEEl 


F*«d  bar  carrl«t  l•rmlnal■  irom  •■cap*- 
in*Bl  to  tlakinq  B*at 


BLU-CAP* 


photoelectric  cell  which  shuts  off  the 
vibratory  feeder  when  the  feed  tube 
is  i  full.  Feed  speed  is  regulated 
by  a  variable  resistor.  Punch  im¬ 
pact  pre.ssure  may  be  varied  by  a 
variable  transformer. 


TANTALUM  CAPACITORS 


Developed  by  Fansteel  to  meet  the  current  demand  for  a 
dependable,  utility  tantalum  capacitor  at  prices  that  will  fit 
It  into  almost  any  product  where  capacitor  reliability  in  small 
sizes  is  desired. 


FluX'Solder  Pastes 
Automate  Assembly 

Recent  developments  in  paste  type 
solder  alloys  and  brazing  materials 
enable  their  u.se  in  production  as¬ 
sembly  operations.  Key  to  their 
satisfactory  use,  according  to 
Fusion  Engineering,  Cleveland, 
Ohio,  is  alloy  and  flux  mixtures 
which  will  not  separate  or  harden 
in  automatic  di.spen.sers. 

The  paste  may  be  applied  to  the 
parts  automatically  on  production 
equipment  or  during  mechanical 
assembly  when  that  is  required 
prior  to  assembly.  The  composition 
of  the  paste  will  depend  on  the  job 
requirements.  Dispen.sers  will  me¬ 
ter  out  as  little  as  0.001  ounce. 

As  an  example,  the  firm  cites  pro- 


Fanstcel  BLU-CAP  Capacitors  are  made  in  ratings  from, 
1.75  to  325  mfd.,  6  to  125  wvdc. 

Engineering  samples  are  available.  Full  details  in  Bulletin  6. 120. 

*  Trademark 


FANSTEEL  METALLURGICAL  CORPORATION 

North  Chicago,  Illinois,  U.S.  A. 


CSBIA 


RELIABi-E  TANTALUM  CAPACITORS  SINCE  1930  I 
• 


Motor  mosni*t  atsombly  tolup.  Turn- 
toblo  moToa  counlor-clockwtoo 
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2 Vi  Times 


More  Amperage 


NO  INCREASE 


n 


size 


AulomotiT*  loud«p*ak«r  pari  Mlilcrliiq 
uclnq  poll*  diapanaar  and  Induction 
coll 


duction  of  flashed  Alnico  pole  pieces 
soldered  to  pressed  metal  pole  pieces 
to  make  meter  maimet  assemblies. 
Conventional  hand  solderinir  re¬ 
quired  3  operations. 

Automating  the  job  called  for  a 
simple  turntable  and  an  induction 
heater.  The  operator  dispenses 
paste  on  the  parts  and  loads  them 
in  (Misition  in  ceramic  fixtures.  The 
table  moves  the  part  under  the  in¬ 
duction  coil,  then  to  a  cooler  and 
an  ejection  device. 

In  this  case,  a  low  melting  alloy 
was  used  to  decrease  cycle  time. 
A  mildly  acid  flux  was  used  in  the 
paste  to  accommodate  the  materials 
used  in  the  assembly.  Flux  removal 
was  not  a  problem  since  the  as¬ 
sembly  was  later  cadmium  platwl. 

Time  required  to  apply  the  paste 
did  not  affect  the  production  rate 
since  positionintr  the  parts  in  the 
fixture  is  the  limiting  operation. 


E^HStFFL 


New 

SILICON  RECTIFIERS 


•  Rated  at  750  milliamperes 

yet  so  small  in  size.  i 

•  Peak  reverse  voltage  range 
50-600  volts 

•  Reliable  performance  in 
temperatures  up  to  165°C 


Abacus  Test  Recorder 

Quick  effective  method  of  keeping 
track  of  tul>e  faults  is  u.sed  by  test 
station  operators  at  Chatham  Elec¬ 
tronics,  Livingston,  N.  J.  Device 
l«H)ks  like  an  abacus.  I,arge  wooden 
beads  are  strung  on  horizontal 
wires  in  a  wwiden  frame  placed 
next  to  the  operator’s’  right  hand. 
Each  string  of  beads  represents  a 
type  of  failure,  each  bead  one  fail¬ 
ure  of  that  type.  Upon  complete 
testing  of  a  batch  of  tubes,  the 
abacus  shows  the  numlier  and  types 
of  faults  discovered.  The  informa¬ 
tion  is  then  logged. 


01  ■  ,  ,  1  V  I  .  ,  - 

20  40  60  80  100  120  MO  160  180 

AMMENT  TEMPEMTUItf-OEGIflS  (  ^ 

Write  for  New  Bullelirt  6.302  ...  3 

FANSTEEL  METALLURGICAL  CORPORATION 

North  Chicoge,  Illinois,  U.S.  A.  :  . 
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oil.  The  secondaries  are  insulated 
from  each  other  as  well  as  from  the 
primary  and  core  up  to  50  k\  d-c 
working  \oltage.  'lire  model  shown 
is  used  for  the  hlimac  250R  recti¬ 
fier  tubes,  but  different  Kpes  are 
asailable  for  other  rectifiers.  Circle 
500  on  Reader  Service  Card. 


H-V  Transformer 
twin  type 

Del  Electronics  Corp.,  521 
Homestead  Ave.,  Mt.  Vernon. 
N.  Y.,  announces  a  twin  type  high 
\oltage  filament  transformer.  Iliis 
is  a  unit  for  50  kv  operation  under 


Power  Supply 
for  rack  mounting 

Nutron  Mfg.  Co.,  Inc.,  67  Mon¬ 
roe  Ave.,  Staten  Island  1.  N.  Y.. 
has  available  a  tubeless  tvpc  power 
supply  for  rack  mounting.  Model 
RM-IA  is  especially  useful  for 


ificatious  are  as  follows;  a-c  input 
-95-150  V,  60  cps;  d-c  output— 
0-120  V.  0-1  ampere;  a-c  output— 
0-150  v.  0-1  ampere;  regulation- 1 
|xrcent  for  line  variation  from  95- 
150  v;  size-5i  in.  high.  19  in. 
wide.  SI  in.  deep;  weight— 2-1  lb. 
Circle  501  on  Reader  Service  Card. 


testing  and  developing  transistor 
dev  ices  and  tor  basic  research.  Spec- 


vvithoiit  affecting  it.  Ilie  break¬ 
down  test  will  destroy  the  speci¬ 
men  under  test.  The  .\II)-1  oper¬ 
ates  from  a  nominal  115  v ,  60 
cps  power  source,  or  from  a  nomi¬ 
nal  24-v  d-c  power  supply.  Remov¬ 
able  c-over  provides  ade^quatc  stor¬ 
age  for  cables  and  cable  assembly 
with  chart  of  operating  instructions 
and  schematic  diagram.  Circle 
502  on  Reader  Service  Card. 


Insulation  Tester 
checks  breakdown 

iNncsiRiAi.  Instruments.  I.nc.,  89 
Commerce  Road.  Cedar  Grove. 
N.  ].  Model  MD-1  portable  test 
set  is  used  to  check  insulation  re¬ 
sistance  and  breakdown  of  various 
insulation  materials.  Ilie  insula¬ 
tion  resistance  measurement  deter¬ 
mines  the  quality  of  the  material 


head  is  less  than  one  inch,  and  its 
weight  is  47  grams.  'Hie  output 
shaft  is  displaced  off  center  for 
highly  accurate  meshing  with  other 
assemblies.  Ratios  from  6:1  to 
274:1  arc  available.  Unit  is  de¬ 
signed  to  meet  MIL-E-5272A  and 
operates  over  a  temperature  range 
of  --  55  C  to  -f  125  C.  Circle 
505  on  Reader  Service  Card. 


Gear head 
for  servo  motors 

Clifton  Precision  Products 
Co.,  Inc.,  9014  W'^est  Chester  Pike, 
Upper  Darby,  Pa.,  has  developed  a 
new  precision  gcarhead  for  their 
size  10  servo  motors.  It  is  also  avail¬ 
able  w'ith  size  1 1  mounting  dimen¬ 
sions.  Overall  length  of  the  gear- 


10'  for  a  24-hr  period.  Output  fre¬ 
quencies  of  1.0  me  and  100  kc  a* 
1 .0  V  rms  across  a  50-ohm  load  are 
produced.  Ilic  frequenev  adjust¬ 
ment  cov  ers  a  range  of  :t:  5  parts  in 
10'  readable  to  a  part  in  10"’.  The 
standards  operate  from  a  nominal 
(Continued  on  p  156) 


Frequency  Standard 
high  stability 

The  George  W.  Borg  Corp.,  120 
S.  Main  St.,  Janesv  ille.  W'isc.,  offers 
several  variations  of  a  new'  station¬ 
ary  frequency  standard  featuring 
stability  better  than  one  part  in 
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the  design  engineers*  dream 
becomes  a  reaiity— 


AT  LAST! 

A  CATHODl-RAY  TUBt  with 


...no  frills 
...no  gimmicks 

the 

DUMONT  K1725 


Here’s  super  resolution  for  flying  spot  scanners 
and  photo-recording — a  cathode-ray  tube  with  a  spot  size 
of  less  than  .OOl”.  And  best  of  all,  the  Du  Mont 
K1725  is  no  laboratory  curiosity.  It’s  a  hard-working, 
practical,  production  component  ready  for  the  desigrn  engineer, 
requiring  no  super-size  yokes  and  power  supplies. 

The  K1725  cathode-ray  tube  is  a  five-inch, 
electromagnetically  focused  and  deflected  tube,  utilizing 
the  exclusive  Du  Mont  Extra-Fine  P-16 
screen  for  high  light  output  at  fast  writing  rates. 


duMont 


bg  Shrinking  Ratt.r  Atrihcd 


.001”  spot  sin  over 
large  range  of  currents 


•  Uses  standard-size  yokes 
and  power  supply. 


•  A  production  component, 
ready  for  quantity  delivery. 


AVAILABLE  REALITY  IH  PRECISION  PHOTOELECTRONICS 


SPOT  SIZE:  .001'  MAX.* 


INDUSTRIAL  TUBE  SALES,  750  BLOOMFIELD  AVE.,  CLIFTON,  NEW  JERSEY,  USA 
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115  V,  60  cps,  single  phase  or  a 
26  V  d-c  power  source.  They  arc 
axailable  in  panel  form  fur  rack 
mounting  or  in  equipment  cases. 
Circle  304  on  Reader  Scrsice  Card. 


Pioneer  In 

Operations  Research 


Operations  Research  is  a  young 
science,  raming  recognition  rapidly 
as  a  significant  aid  to  decision-mak¬ 
ing.  It  employs  the  services  of 
mathematicians,  physicists,  econo¬ 
mists,  engineers,  political  scientists, 
psychologists,  and  others  working 
on  teams  to  synthesize  all  phases  of 
a  problem. 

At  ORO,  a  civilian  and  non¬ 
governmental  organization,  you 
will  become  one  of  a  team  assigned 
to  vital  military  problems  in  the 
area  of  tactics,  strategy,  logistics, 
weapons  systems  analysis  and 
communications. 


Identifier 
for  conductors 

|.  W.  Dick.  Co.,  Kuglcwo«Kl,  N.  ). 
A  new  instrument  affords  rapid  and 
certain  identification  and  separation 
of  up  to  4  unidentified  conductors 
simultancou.sly.  Code  signalling 
transmitter  is  attached  to  one  end 
of  the  unidentified  conductors  and 
a  common  lead  attached  to  ground. 
'Iransmittcr  sends  out  rcpc-titi\e 
identified  coded  signals  on  each  of 
the  conclucttirs.  ()]x.Tator  then 
attaches  a  code  reccising  devicf  at 
the  distant  ends  of  the  eonduetors. 
obtaining  instant  identification  of 
each.  Circle  305  on  Reader  Serv¬ 
ice  Card. 


Borg  is  well-known  and  highly 
respected  for  its  sound, 
creative  engineering.  The  pre¬ 
cision  qualities  of  Borg  com¬ 
ponents  for  systems  are  widely 
recognized  in  both  the  com¬ 
mercial  and  military  fields. 

•  AIRCRAFT  INSTRUMENTS 

Aircraft  components,  instruments 
and  electronic  sub-assemblies. 

•  FREQUENCY  STANDARDS 

Crystal  controlled  oscillator  type 
frequency  standards. 

•  MICROPOTS 

Precision  potentiometers  in  a  wide 
range  of  single-turn,  multi-turn 
and  trimming  models. 

•  MICRODIALS 

Precision  MICRODIALS  for 
single  and  multi-turn  devices. 
Indexed  accuracy  of  up  to  one  part 
in  1,000. 

•  INSTRUMENT  MOTORS 

Precision  motors,  synchronous  and 
induction  types.  Gear  trains. 

LET  BORG  HELP  YOU 

Borg  can  assist  you  in  the  design 
and  construction  of  prototypes. 
Complete  facilities  for  pilot  runs 
and  quantity  production.  W rite  for 
Catalog  BED-A50  or  call  us  today. 


No  other  Operations  Research 
organization  has  the  broad  expe¬ 
rience  of  ORO.  Founded  in  I94K  by 
Dr.  Ellis  A.  Johnson,  pioneer  of 
U.  S.  Opsearch,  ORO's  research 
findings  iiave  influenced  decision¬ 
making  on  the  highest  military 
levels. 

ORO’s  professional  atmosphere 
encourai^  those  with  initiative  and 
imagination  to  broaden  their  scien¬ 
tific  capabilities.  For  example,  staff 
members  are  taught  to  “program” 
their  own  material  for  the  Univac 
computer  so  that  they  can  use  its 
services  at  any  time  they  so  desire. 

ORO  starting  salaries  are  com¬ 
petitive  with  those  of  industry  and 
other  private  research  organiza¬ 
tions.  Promotions  are  based  solely 
on  merit.  The  “fringe”  benefits 
offered  are  ahead  of  those  given 
by  many  companies. 

The  cultural  and  historical  fea¬ 
tures  which  attract  visitors  to 
Washington,  D.  C.  are  but  a  short 
drive  from  the  pleasant  Bethesda 
suburb  in  which  ORO  is  located. 
Attractive  homes  and  apartments 
arc  within  walking  distance  and 
readily  available  in  all  price  ranges. 
Schools  arc  excellent. 


for  fyritmr  mformaHon  writos 
frofttuomal  Appomtmoott 


Panel  Meters 
miniaturized 


OPERATIONS  RESEARCH 
OFFICES 


.\l.CO  hl.KClROMCS  .Mtc.  Co..  ) 
Wolcott  Aw.,  Diwrcncc,  Mass. 
New  iniiiiatiirc  panel  meters  are 
eurreiitly  available  in  IS  popular 
ranges  and  tvpically  priced  at 
S4.95  for  a  0-1  ina  movement.  I'bey 
feature  a  core  magnet  meter  move¬ 
ment  which  makes  it  nnnccessiiry 
to  recalibrate  for  steel  or  ahnninnm 


Tht  Johns  Hopkins  Univorsity 


BORG  EQUIPMENT  DIVISION 

The  Georq*  W.  Borq  Corporation 
120  South  Main  Street,  Janesville,  Wis. 


CIRCLE  200  READERS  SERVICE  CARO 
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Cirentt 

Tamin«l« 


liituUtad 
Wir*  Laads 


Sotdar 

Lufi 


panels  and  a  unique  case  design  al¬ 
lowing  optional  mounting  as  a 
round  or  rectangular  meter.  Iliey 
require  only  a  I -in.  mounting  hole 
and  take  nearly  the  panel  sp;ice 
of  a  conventional  ^1-in.  panel 
meter.  Circle  306  on  Reader  Serv¬ 
ice  Card. 


Power  Supply 
automatic  sequence 

Rkskarcii  Indostriai.  I.abora- 
lORY  OF  Ki.kctronics,  RosKn,  Pa., 
annonnees  an  automatic  sequence 
power  supply  for  tube  aging, 
prrxx'ssing,  etc.  Push  of  a  button 
starts  a  sequence  of  various  a-c  and 
d-c  voltages  sep;irably  adjustable, 
each  lasting  a  predetermined  time 
period.  Indicator  lights  show  pro¬ 
gramming  steps,  shorts,  and  the 
like.  'Ilic  entire  cycle  is  automatic, 
hut  can  be  manuallv  tripped  if  de¬ 
sired.  Circle  307  on  Reader  Service 
Card. 


V/ 


Transducers 
frequency  to  voltage. 

PioNF.KR  Magnetics  Inc.,  5858 
VVilshire  Blvd.,  Los  Angeles  3b. 
Calif.  The  MC  line  NIagacycler 
converts  pulse  rate  to  a  directly  pro- 
|)ortional  d-c  voltage  or  current. 
Static  comijoncnts  give  full  range 
linearity  of  letter  than  0.5  per¬ 
cent  with  as  low  as  0.1  percent 
linearity  upon  request,  i’empera- 


BORG 

TRIMMING 

MICROPOTS 


ASK  FOR 
COMPLETE 
DATA  .  .  . 
CATALOG 
BED-A90 


Actual  Sixa« 


proven 
performance 
for  subminiature  circuits 

Midget  sized  potentiometers  for  king  sized  jobs  .  .  . 
that’s  Borg  990  Series  Trimming  Micropots.  Sealed 
construction  ...  all  metallic  parts  are  corrosion  resistant. 
Three  types  of  terminals  .  .  .  printed  circuit,  solder  lugs 
and  insulated  wire  leads  make  for  easy  assembly  into 
any  circuit.  A  screw  driver  adjusts  throughout  complete  range 
in  forty  turns.  Contact  carrier  assembly  drive  prevents 
damage  when  either  end  of  linear  excursion  is  reached. 

Wide  range  of  resistance  values  ...  10  to  30,000  ohms. 

Other  values  on  special  order.  Borg  Trimming  Micropots 
can  be  mounted  individually  or  stacked  giving  you 
the  greatest  possible  latitude.  Let  us  send  you 
further  information  on  Borg  990  Series  Trimming 
Micropots  and  the  name  of  your  nearest 
Borg  “Tech-Rep”  today! 


BORG  EQUIPMENT  DIVISION 

THE  GEORGE  W.  BORG  CORPORATION 
JANESVILLE,  WISCONSIN 


MICROPOTS 

MICRODIALS 

MOTORS 
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NEED 

HIGH 

VOLTAGE? 


tutc  variations  of  well  under  100 
parts  per  million  are  standard.  Red 
Line  NIagacsclers  have  teiniKratiire 
sensitivities  of  under  sO  parts  per 
million  from  —60  C  to  +100  C. 
Standard  outputs  available  arc  0-s 
\  d-c  filtered.  0-200  fii\  filtered,  and 
0-1  ma  un filtered.  I'our  standard 
models  coser  the  a-f  range  to  -f.OOO 
cps.  .\pphcations  include  tele¬ 
metering.  frequency  control,  speed 
control,  wave  meters,  pulse  rate  in¬ 
dicators.  flow  inc-asiirement.  fre¬ 
quency  monitoring,  and  heart  rate 
monitoring.  Circle  ^08  on  Reader 
Sersice  Card. 


Wirewound  Resistors 
ultraminiature 

Ultro.mx,  Inc.,  116  S.  Bayshore 
Rhd.,  San  Mateo.  Calif.  I’vpc  102 
wirewound  resistor  measures  onl\ 
i  in.  by  i  in.  b\  if  in.  and  can  Ik' 
obtained  in  \alues  from  1  ohm  to  1 
rnegohm  to  tolerances  of  iO.Os 
|K‘rcent.  Type  10^  is  0.1  sO  in.  in 
diameter  by  0.29s  in.  long  and 
asailablc  in  ranges  from  1  to  sOO  K 
ohms  with  tolerances  of  -lO.Os 
|Krcent.  Both  base  operating  tern 
jx'ratures  from  6s  C  to  -1-125  C. 
Circle  509  on  Reader  Sers  ice  Card. 


FEATURES: 

•  Stat'n,  Semiconductor 

D«figns 

•  High  Voltage  DC  Output, 
AC  or  DC  Inputs 

•  Small  Siie,  light  Weight 
9  High  efficiency.  Low  Heat 

Dissipation 

9  low  Ripple  Content 
9  Available  In  Mil.  Spec,  or 
Commercial  Types 
9  fast  Transient  Response 
9  Instant  Warm-Up  Time 
9  Regulation  for  both 
Line  and  Load 

9  Rugged,  Long  life  Designt 
9  for  All  High  Voltage 
Applications 

High  Voltage 
DC  Output, 

AC  Inpuf 
(400  cps) 


A  new  concept  in  miniaturized  high  voltage  D.C.  power 
supplies,  these  self-contained  units  provide  high  voltage 
regulated  outputs  by  using  solid  state  devices  and  magnetic 
components  in  advanced  circuitry.  Conversion  and  control 
functions  are  accomplished  at  low  voltage  levels  and  hence 
safe  and  reliable  operation  of  all  semi-conductors  result. 
All  units  are  transient  protected  and  short-circuit  proof. 

APPLICATIONS: 

•  Cathode  Ray  Indicators 

•  Klystron.  Traveling-Wave  Tubes 
•  Microwave  Equipment  Powering 
•  Geiger,  Scintillation  Counters 
•  Dielectric  Testing 

•  All  High  Voltage  Applications 

TYPICAL  STANDARD  MODELS 


High  Voltage 
DC  Output, 
AC  Input 
(60  cps) 


High  Voltage 
DC  Output, 
DC  Input 

Writ«  For  Quotottons 
'On  Spociol  Dosigns 


D-C  Voltmeters 

expanded  scale 

IxTKRN.VnOX.M.  IxSIRUNIFNIS  InC., 
New  IlavL-n.  Conn.,  can  supply  ex¬ 
panded  scale  d-c  voltmeters  in  its 
nuKlel  1 1 55  aiid  1 145  side  indicator 


F.O.O.  Santa  Monica,  Calitornia.  Fricot  tubjoct  to  chango  without  notice 
Writ*  For  Complote  Tochnical  Bulletin  —  Catalogue  #501 
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Medel  He. 

Output  (DC) 

Ratulation 

Vol.  (approi.) 

Frico* 

HAR1K/2F 

lOOOv  @  2ma 

±  0.5% 

65  cu.  in. 

$195.00 

HAR3K  /2F 

3000v  @  2ma 

±0.5% 

90  cu.  in. 

215.00 

Medel  Ne. 

Output  (OC) 

Rogulatlon 

Vol  (approi.) 

Frieo* 

HARlKA^Sd) 

SOO-lOOOv  @  Sma 

±0.5% 

175  cu.  in. 

$220.00 

HAR3KA.'5(L) 

1500- 3000V  @  5ma 

±  0.5% 

175  cu.  in. 

235.00 

Model  No. 

Output  (DC) 

Rotolation 

vol.  (approi.) 

Frleo* 

HDRlK/2 

lOOOv  @)  2ma 

±0.5% 

35  cu.  in. 

$160.00 

HDR3K/2 

3000v  @  2ttia 

±0.5% 

65  cu.  In. 

185  00 

0 

type  103 

7 


panel  meters.  Model  1135  meter 
has  a  scale  length  of  2.1  in.  and 
a  panel  area  of  2  sq.  in.  I  he  11-45 
meter  has  a  scale  length  of  2.7 
in.  and  a  panel  area  of  5.5  sq.  in. 
Standard  full  scale  ranges  are  avail¬ 
able  as  follows:  -4-8  d-c  v,  9-15  d-c 
V,  20-50  d-c  V,  70-110  d-c  v,  90- 
1-40  d-c  V,  175-265  d-c  v.  .\ccuracy 
is  held  to  ±2  percent  of  the  full 
scale  indication.  Maximum  scale 
s|)an  is  ±20  percent  of  the  mid¬ 
scale  point.  C'ircle  5l0  on  Reader 
Service  Card. 


Frequency  Standard 
400  cps  output 

nK.SIGNI-.RS  KOR  INDUSTRY,  InC., 

4241  I'ulton  Parkway,  Cleveland  9, 
Ohio.  Type  lTS-400-28  secondary 
frequency  standard  consists  of  a 
crystal  controlled  oscillator,  six  bi- 
narv  count  down  stages  and  a 
tuned  power  output  stage.  The  de¬ 
sign  provides  a  highly  reliable  fre¬ 
quency  source  in  a  small  package. 
Crystal  is  mounted  in  a  rugged 
holder  and  the  printed  circuit  as- 
semblv  is  completely  dip  potted  to 
permit  high  acceleration  shock  and 
vibration.  Kreqnency  stability  is  ± 
0.002  percent.  Circle  511  on 
Reader  Serviee  Card. 


Specially 
engineered  for 
carrying  video 
and  other 
high  frequency 
currents. 

Unusual  flexibility 
of  design 
permits  a 
uide  range  of 
contact  spring 
assemblies  and 
combinations 
to  be  used. 


Power  Supply 
strain-gage  type 

Neff  Instrument  Corp.,  2211  K. 
l''(X)thill  Blvd.,  Pas;idena.  Calif.,  an¬ 
nounces  the  new  2-200  transistor¬ 
ized  strain-gage  ijowe*^  supply.  It 
provides  0-15  v  at  0-5  amperes  with 


ELECTRIC  COMPANY 

3349  ADDISON  ST.,  CHICAGO  18,  III. 

SOLENOIDS  •  COILS  •  SWITCHES  •  HERMETIC  SEALING 
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*M«ICNT  TCMPCKATuIHCCI 


Volatile  materials  are 
avoided  in  Airpax  chop¬ 
pers.  Operation  to 
+  lOOC  is  standard  for 
most  types.  Airpax 
Series  310  chopper 
operates  to  4-  l25C. 
Units  for  higher  tem¬ 
peratures  are  also  avail¬ 
able. 


Ribbon  Cable 
multiple  conductor 

\V  .  L.  Gore  &  Associates.  R.O.  2 
Papcrmill  Road.  Newark,  Del.,  an¬ 
nounces  multiple  conductor  cable 
insulated  with  tetrafluoroethylene 
resin.  The  ribbons  are  manufac¬ 
tured  in  wire  sizes  from  Awg  1 2  to 
34,  with  up  to  100  conductors  in 
a  single  ribbon,  and  the  I  cflon  in¬ 
sulation  c-an  lx;  put  on  m  thick¬ 
nesses  from  0.003  in.  to  over 
0.030  in.  Circle  313  on  Reader 
Service  Card. 


Double-Pole 
Double-Throw 
for  Synchronism 


OfOT 

lll^uT  ORl'f*  ^ — . 


Output  1 


Rtrtetttcc 


Hermetically 

•  -14375  J 


or  close  tracking  be^ 
ween  two  sets  of 

ihoppef  contacts,  wr 
jax  manufactures  OTOT 

choppers.  The  two  Mts 

of  contacts  track  within 

5  degrees.  Airpax  also 
supplies 

matched  pairs  for  modu¬ 
lator-demodulator  appli¬ 
cations. 


Tm  H  chopw'  ■' 

for  life. 


Booster  Amplifier 
miniaturized 

Reeves  Insi rumen i  Core.,  Roosc- 
\clt  I'icld.  Garden  City,  N.  Y. 
Highly  miniaturized  design, 
coupled  with  extreme  accuracy  and 
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less  than  I  mv  drift  over  a  24-hr 
jKTiod  at  constant  temperature,  and 
less  than  0.001  percent  per  deg  K 
change  with  temperature  variations. 
.\  lO-jx-rcent  change  in  line  voltage 
will  produce  a  change  of  less  than 
2  mv  in  output,  while  a  l-annx;re 
change  in  Uwd  current  will  prrxluce 
less  than  1  mv  change  in  output. 
Ripple  is  less  than  1  mv  peak  to 
peak  under  all  conditions  of  load. 
To  protect  the  end  instruments, 
the  circuit  design  presents  failure 
soltagcs  of  greater  than  20  v.  Ksen 
a  direct  short  will  not  damage  the 
|x)wcr  supply  itself.  Circle  312  on 
Reader  Service  Card. 


its  center  01 
>  constructio 

ternal  forces 
the  chopper’s 
ives  you 
re  other 


rcliahilitv  arc  features  of  a  new 
!)<M)ster  amplifier  for  resoUer 
systems.  Mie  unit  consists  of  two 
fully  transistori/.ed  amplifiers  con¬ 
tained  in  a  relay-tspe  housing 
measuring  1 J  in.  in  diameter  by 
2J  in.  high.  Kaeh  amplifier  sec¬ 
tion  is  indisiduallv  encapsulated 
for  ease  in  servicing  and  replace¬ 
ment.  Amplifier  has  an  input  im- 
pedaute  in  excess  of  five  megohms; 
and  a  feedback  gain  of  60  db  mini¬ 
mum.  Circle  314  on  Reader  Serv-  | 
ice  Card.  i 


Silicon  Power  Diode 
70  to  250  amperes 

ImI  RNAIIONAI.  KkCI  IMIR  CoRI*., 

Is21  K.  Grand  .\ve.,  Kl  Segundo. 
Calif.  High  current  silicon  power 
rectifiers  pros  iding  d-e  forward  cur¬ 
rents  up  to  230  amperes  with  a 
maximum  pi\  to  300  v  are  now 
axailable.  I’hey  are  rlesigned  for  use 
at  high  temperatures  and  are  e~ap;i- 
ble  of  operation  at  a  junction  tem- 
jxrature  of  200  C.  'llrcsc  rectifiers 
use  the  latest  techniques  in  her¬ 
metic  scaling.  Circle  315  on  Reader 
Serx  ice  Card. 


Meter  Shields 
aid  miniaturization 

Mac.nk  iic  Siuf.i  ns  Division  Pkr- 
i  ixiioN  Mica  Co..  1322  \o.  Kl- 
ston  .\ve..  Chicago  22.  111.,  has 
developed  a  new  line  of  Netie  Co- 


. . .  /n  cloud  and  bubble  chambers 
,,,in  radiation  detecting  equipment 
,,.in  gas  discharge  devices  and  glow  tubes 
,,.as  protective  atmospheres  for 

crystal  growing 

Rare  produred  by  I.INDK  are  rontinuoin>ly  analyzed  by  mass 

spectrometer,  gas  clirumatograpliy,  and  eheinii-al  and  physical 
methods.  These  analytical  cheeks  assure  you  of  the  pure'st  rare 
gases  ohtainahlc. 

Linde  argon,  neon,  helium,  xenon  and  krypton  are  available 
in  one-  and  two-liter  glass  htilhs.  or  in  steel  cylinders  under  pres¬ 
sure.  Mixtures  of  gases  are  also  available  to  your  specifications. 
Prompt  delivery  is  assured. 

For  detailed  data  on  the  physical  and  electrical  properties  of 
Linde  Rare  Gases,  write  Dept.  92,  Linde  Company,  Division 
of  Union  Carbide  Corporalion,  3(f  East  42nd  Street.  New  York  17, 
N.  Y.  Oflices  in  other  principal  cities.  In  Canatta:  Linde  Company, 
Division  of  Union  Carbide  ('.anada  Limited. 


The  KTin*  “lindr’'  and  “t  nioa  Clarliide"  arr  rcgi«lrr«d  trade-mark*  of  Uoioa  Carbide  Corporatioa. 
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World’s  Finest  Cored  Solder! 


If  You’re 

SOLDERING  A  “TOUGH  JOINT”... 


And 

CHANGE  TO  NEW  MULTICORE  5-CORE  SOLDER 


Being  Nearer  Tire  Source  Of  1 

THE  5  CORES  OFJERSlN  FLUX 


Melt  FasTfT^ 

WET  THE  SOLDER  AND  THE  METAL  FASTER 


And  Presto... 

YOU  GET  A  THIN,  WIDE  JOINING-NOT  A  BALL! 


(JBBi  1**1)  5  COR® 


I  TIM  99  I*" 

99.9T/.P'''* 


Remember  that  "dry  ” 
or  corroded  joints,  on 
the  production  line, 
lead  to  slow-ups, 
rejects  .  .  . 
cost  you  money! 


It's  the  only  solder 
with  non-corrosive, 
extra-active 
Ersin  Flux ... 

5  cores  to  guarantee 
uninterrupted  flux  in 
every  smallest  piece 
ot  the  wire! 


■fhere's  only  a 
s|i,in-thin  wall  of 
sttder  between  the 
flpx  and  the  iron  .  . 
yfet  with  less  total 
percentage  of  flux 
than  in  many 
single-cored  solders! 


The  Ersin  Flux  spreads 
from  5  areas  instead 
of  1.  and  the  entire 
solder  is  instantly 
fluid  . . .  runs  faster 
and  more  evenly, 
though  Its  actual 
melting  temperature,  , 
alloy  for  alloy,  is 
of  course,  the  same 
as  that  of  any 
other  solder! 

Pre-wetting,  by 
5  molten  cores  of  tHK, 
insures  instant 
spreading  and 
gripping,  even  on 
difficult  metals  Yes 
it  saves  money 
permits  lower  tin 
content  alloys  than 
you  may  be  using  in 
other  solders! 


Nctic  magnetic  shields  which  fit  all 
meter  sha|K's.  aid  mimaturi/ation 
and  increase  meter  reliabilih,  |Hr- 
mitting  rmrestricted  rise  of  meters 
in  locations  prexiously  im|)ossihle 
for  meters  to  fimetion  effeetiveh. 
Circle  516  on  Reader  Sersice  Card. 


Component  Ovens - 
meet  MIL  specs 

J.SMi  s  Knights  Co.,  Sandwich,  Ill., 
announces  a  new  series  of  crystal 
and  eoniponent  mens  featuring  a 
disk  hpc-  thermostat  which  pro- 
sides  snap-action  opening  and  elos 
ing.  I’hc  JKO  HS  oven  pros  ides 
operating  temperatures  from  ?sC 
to  12sC  with  a  temperature  sta 
bilitv  of  ±:1.0  percent,  llie  heater 
operates  on  12-11?  v.  Other  fea 
turcs  are  its  fast  warm-up,  relativelv 
low  power  consumption  and  rugged- 
'  ness  to  withstand  shock  and  \ibra- 
!  tion.  Circle  517  on  Rc.ider  Serv- 
I  ice  Card. 


I 


W 


WRITE  TODAY  FOR  COMPLETE  INFORMATION 


Adefress  u  S  A  Canadian  im)u>r*es  to  O^pt  MM160 

MULTICORE  SALES  CORPORATION.  80  Shore  Road.  Port  Washington.  N.  Y. 

Inquiring  regardme  other  territories  to 

MULTICORE  SOLDERS,  LTD.,  Maylands  Ave..  Hemel  Hempstead,  Herts.  England 


Permanent  Magnets 
barium  ferrite 

D.  M.  SiTW  ARi)  Mfg.  Co.,  Chatta¬ 
nooga.  ItTm.,  is  manufacturing 
barium  ferrite,  a  |KTmaiient  mag¬ 
net  material  having  extrenrely  high 
coereixe  force.  ITie  inexpensive 
material  can  Ik  formed  into  intri¬ 
cate  sha|xs  to  close  tolerances  w  ith 
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no  subsequent  machining  o{X'ra- 
tions  by  cuincntional  ceramic  tech¬ 
niques.  Circle  318  on  Reader  Serv¬ 
ice  Card. 


Transformers 
chopper  type 

Microiran  Co.,  Inc.,  1 34  F,. 
Mineola  .Xvc.,  Valiev  Stream,  N.  Y. 

A  line  of  low-level  chopper  input 
transformers  efficiently  transfer  30 
to  300  cps  transducer  or  thermo¬ 
couple  signals  to  instrument  ampli¬ 
fiers.  Signal  level  range  is  from  0.3 
#iv  to  0.3v.  1  hey  are  resin  impreg¬ 
nated  to  minimi/.e  mechanical  vi¬ 
bration  noise  signal.  larw  hum 
pickup  is  assured  bv  3  mu-metal 
and  2  copper  shields.  Accurate  cen-  ' 
ter  taps  and  external  elcctrc)static  j 
shield  conneetion  improve  low-  ' 
level  operation.  Circle  319  on  ' 
Ri-adr^r  Serviee  Card. 


VHF  Tv  Translator 
150-w  unit 

Adi.kr  Ki.kctronics.  Inc.,  One  la;- 
Fevre  lame.  New  Rochelle,  N.  Y. 
nesigned  for  automatic,  unattended 
o|H‘ration,  the  type  VS  IT-150  tv 
translator  receives  signals  from  a 
vhf  station  and  converts  the  infor¬ 
mation  for  rebroadcast  on  a  differ¬ 
ent  vhf  channel.  'Fhe  standard  unit 
has  sufficient  vhf  head  end  equip- 


f4ewl 

MINIATURE 


TIMERS 


of  Field-Proved 
PERFORMANCE 

HAYDON 

at 

TORRINGTON 


ELAPSED  TIME 
INDICATOR 


TIMING  MOTOR 


FOR  1 1 5  VOLT,  400  CYCLE  OPERATION 


First  to  develop  a  truly  miniature  elapsed  time  indicator, 
H A YDON  at  Torrington  now  offers  this  varied  line  of  min¬ 
iature,  hermetically  sealed,  timing  devices  .  .  .  all  testw 
and  proved  in  the  field  in  missile  guidance  and  jet  aircraft 
applications. 

Basis  of  all  these  miniature  devices  is  the  Haydon  400  cps 
Svnehronous  Timing  Motor  ...  the  inherently  aerate 
approach  to  instrumentation  in  military  equipment.  Sealed- 
in-steel  case  eliminates  stray  magnetic  fields.  Elapsed  Time 
Indicators  are  available  in  the  direct- reading  type  illustrat^ 
and  also  in  dial  type.  Newest  additions  to  tlw  line  are  the 
miniature  Time  Delay  Timer  and  the  miniature  Repeat 
Cycle  Timer  available  with  1  to  4  switches.  Weight  is  approx. 
7  ounces. 

OTHER  HAYDON  TIMERS  FOR  MILITARY  APPLICATIONS  .  .  . 

include:  D-C  Timing  Motors  for  6  to  32  volt  operation,  60 
Cycle  A-C  Motors  in  a  very  wide  range  of  speeds.  Heavy 
Duty  400  Cycle  Timing  Motors,  and  Elapsed  Time  Indica¬ 
tors  for  60  cycle  operation, 
on  COMPLETE  INFORMATION  NOW  .  .  . 

Consult  the  Haydon  Field  Engineer  in  your  area  or,  if  you 
prefer,  write  to  us  direct,  outlining  your  requirements.  Yovi  11 
find  that  Haydon  has  the  experience,  know-how  and  facilities 
to  solve  all  your  timing  problems. 


Haydon 


DIVISION  OF 

GENERAL  TIME  CORPORATION 


AT  TORRINGTON 


2433  I  AST  SIM  STREET 
TORRINGTON,  CONNECTICUT 


HEADQUARTERS  FOR  TIMING 
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incnt  to  ojKTatc  from  a  signal  as 
low  as  1,000  ii\  across  a  7S-ohm 
■  iput.  i  Ins  I  sO-w  translator  can 
also  lx-  used  for  Irxal  t\  program 
origination  with  the  addition  of  an 
aural-visual  driver  unit.  Circle  320 
on  Reader  Servicx’  Card. 


COAXIAL  ATTENUATORS 
AND  TERMINATIONS 


made  with  exclusive  Stoddart 
FUmistors  for  highly  accurate 
and  stable  resistive  values  from 
dc  to  3000  me. 


2,  6  and  10-position 
TURRET  ATTENUATORS 
with  simple  "PULL-TURN  PUSH 
operation,  small  and  rugged. 


MILLIAMPERES 

D.C. 


Lab  Power  Supplies 
transistorized 

'Transisior  Appi.icamons  Co.. 
Ss9  K.  .Mosta  .'\ve.,  Glendora. 
Calif.,  has  a  new  line  of  completely 
transistori/.ed.  ultra-precision  lab 
power  supplies  with  transient  re¬ 
sponse  in  the  microsecond  region. 
Illustrated  is  the  iikkIcI  O-sO-2  de¬ 
signed  for  1 1  s  V  a-c,  60  cps  input. 
Output  voltage  is  0  to  sO  v  d<.  con- 
tnuionslv  variable  with  fine  resolu¬ 
tion  of  2  mv.  \"oltagc  regulation  is 
Ix-tter  than  1  mv  for  input  varia¬ 
tions.  Other  hkkIcIs  range  from 
300  ma  to  20  amperes.  .\1I  have 
constant  current  short  protection 
and  external  sensing.  Circle  321  on 
Reader  Service  Card. 


Prot*Ct*d 

Sto4d«rt 


ATTENUATOR  PADS 


No.  653  (lllintroMd).  3</i.  3</i,  4,  4Vi 
inch,  onfi««toti€  trnotnd,  AC  or  DC  motors 
with  door  polyttyrono  cotot  for  modorn 
initollotions.  Footvro  stondord  or  motchod 
colors  on  lowor  frostod  ponol  for  op- 
pooronco  and  functional  idontification. 


Available  in  any  conceivable  convbina- 
tion  of  male  and  female  Type  C  and 
Type  N  connectors.  Maximum  length  of 
3'  for  any  attenuation  value. 

GENERAL  SPECIFICATIONS 
VSWR:  Less  than  1.2  to  3000  me. 
Characteristic  Impedance:  50  ohms. 
Attenuation  Value:  Any  value  from  0  db 
to  60  db  including  frKtional  values. 
Accuracy:  ±  0.5  db;  values  above  50  db 
have  rated  accuracy  of  attenuation 
through  1000  me  only. 

Power  Rating:  1.0  watt  sine  wave. 


Be  sure  of  the  highest  accuracy,  depend¬ 
ability,  and  readability  PLUS  economy 
with  HOYT  precision  AC  and  IKI  instru¬ 
ments — the  complete  line  of  Panel  Meters. 
Moving  coil,  rectifier,  and  repulsion  types 
available  in  a  wide  variety  of  sizes,  ranges, 
cases,  and  colors.  Also,  custom-designed 
to  meet  your  most  rigid  specifications  for 
a  quality  instrument. 


Write  for  fully  illut- 
trated  literature  t'lti- 
taiulug  descripthtms, 
enflueering  data,  and 
prices. 


COAXIAL  TERMINATIONS 


Writt  to  Exbort  Mununer  re¬ 
garding  u  orld-tt  ide  at  ailahU- 
tty  tor  original  equipment  and 
replacement  use. 


Small-$table-50  or  70  ohms 

V5-Watt:  50  ohms  impedance.  TNC  or 
BNC  connectors,  dc  to  1000  me,  VSWR 
less  than  1.2. 

1-Watt:  50  ohms  impedance,  dc  to  3000 
me  or  dc  to  7000  me,  Type  N  or  Type  C 
connectors,  male  or  female;  VSWR  less 
than  1.2,  70  ohm.  Type  N,  male  or 
female  terminations  available. 


Pulse  Generator 
two  outputs 

Ei.KCTRO-Pni.SK  Inc.,  11861  Tc;ilc 
St.,  Culver  City,  Calif.  Model 
3460, \  inegaeycle  double  pulse  gen¬ 
erator  provides  two  separate  or 
mixed  fast  rise  time  outputs  at 
variable  repetition  rates  and  separa¬ 
tion.  inde|xndently  controllable  in 


ELECTRICAL 

INSTRUMENTS 


Fast  delivery  on  all  items. 
Send  for  complete  literature. 


Sales  Division; 

BURTON-ROGERS  COMPANY 

42  Corloton  $f.,CambrMige  42,Mass.,U.S.A. 
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Get  out  your  pencil  and  . . . 

Help  yourself  to 
electronics  READER  SERVICE 
ifs  free-it's  easy-ifs  for  your  convenience 
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Each  Advertisement  and  New  Product  item  is  numbered. 

For  more  information,  simpi/  .  .  . 

(1)  Circle  number  on  postpaid  cord  below  that  corresponds  to 
number  at  the  bottom  of  Advertisement,  or  New  Product  item. 

(2)  Print  your  name,  title,  address,  and  firm  name  carefully. 

It  is  impossible  to  process  cords  that  ore  not  readable. 


*  FOR  SPECIFIC  ITEMS  IN 
MULTI-PRODUCT  ADVERTISEMENT 

Cartain  multi-product  odvortitomonti 
contain  Roodor  Sorvico  numbort  for 
•och  product. 

For  multi-product  odvorlistmonti  that 
or*  net  lioyod  for  Roodar  Sorvico,  in- 
dicoto  in  box  on  postcard  morkod  with 
attoritk  (*)  ad  circio  numbar(>)  and 
tpocific  product(s)  on  which  you  wont 
moro  information. 


Additional  postage  MUST  be  added  to  cards  for  all  FOREIGN  MAILINGS 


An  occasional  Adver* 
fisement  cannot  be 
numbered  for  the 
READER  SERVICE 
CARD  due  to  lack  of 
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NKW  PRODUCTS  RKLKASBS 


TO:  ALL  MANUFACTURERS 

FROM:  electronics 


electronics  publishes  all  new  product  items  of  Inter¬ 
est  to  makers  and  users  of  electronic  and  allied 
equipment. 

The  reverse  side  of  this  card  provides  a  service  to 
subscribers  by  facilitating  the  flow  of  additionail  in¬ 
formation  between  manufacturers  and  our  readers. 

Take  advantage  of  Reader  Service— and  the  readership 
of  electronics. . .keep  the  industry  informed  about  your 
New  Products  and  New  Literature  via  their  mention  in 
the  editorial  pages  of  electronics. 


6^  Postage  Will  Be  Paid  By 


ELECTRONICS 
Reader  Service  Dept. 
330  West  42nd  Street 
New  York  36,  N.  Y. 
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SYNONYMOUS 


WIDEBAND  FLUHER  METERS 


ElECTtONICS  AND  TRANSEORMEI  CORPORATION 


MODCL  FI  30  FLUTTER  AND  WOW  METER 


MODEL  FL  40  WIDEBAND  FLUTTER  METER 


MODEL  FL  3A  lABORATORT  STANDARD  FLUTTER  METER 


MODEL  FL  6A  BROADCAST  FLUTTER  METER 


HEW!  RVG-st 

■  ■  ■  ■  <  #■  rniAiftirn 


l/J  TRIMMER 


\..froin  ^ 
Gamewell 


Uncaiity  ±3%  ana 
Powar  Rating  2mf(» 
85*' C  daratad  ta  0 
at  150"  atandard  — 
200  C  intarmlttant 
ogaratian  availabla 

RVO-tTSpacifkations 
VS*  Trinnnar  Pat 

Ratinl  (watts)  2 

Toiqu*  (oi.-in  )  Mai  I. 

spaaal  hi|h  torqua 
availabla 

Wai|hl  (ouiKas)  VS 

Rasistanca  Rania  wSS« 

20U  to  SON’ 

ElactiKal  Functioa  Anqla 
320* 

Voltaif.  Mai  (insulation) 
1000  DC 

Linaaiilv.  Standaid  (S)  ^ 

*IOOK  availabla 

Notas  Shalt  lock  nut  it 

supphed 


High  Performance  and  Low  Cost 


Improva  parformanca  of  your  alrctrit'al 
and  airrtronic  circuitry  witli  thin  new 
RVG-8T  Ik*  Trimmer  I’otenliumeler. 

Kxcellent  performaiH'e  rhariH'terialH'n  fur 
ita  type  and  aiae.  WiiwIinKn  are  on  rania  itr 
mandrrla,  uaually  with  wire  trm|ierature 
roefficirnt  of  20  ppm  Bmty  ia  one-piere 
phoaphor  bronxe.  nickel  plated;  lerminala 
are  Hold  plated;  atop  pine  and  ahafi  are  of 
atainleaa  nteel;  prerioua  metal  ronlarta  are 


lined  ihrouphout.  Inaulatiun  ia  ilraipneil  to 
withatiind  1000  voita  D('. 

Avwllwbl#  new  I  KVO-HT  ia  alocked  in 
atandard  reaialance  ranKm.  I(N)  ohma  to  raiK 
ohma  —  up  to  LOOK  ohma  available,  ('an  lie 
aupplied  with  preciaion  (lotentiometer  lot- 
erancea,  aervo-mount.  or  for  200*('  inter¬ 
mittent  operation.  Write  for  iiricea  and 
cataloq  aheet  today. 


TNK  OAMBWBI.I.  COMPANY 
Newlen  Upper  Fell*  64,  Matt. 


PRECISION  POTEKTIOMETER  DIVISION 
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r  I'  n<  .  ISO' 

S.VIM  B.-Im-.i  [  .  ■•'.a 

Inn  '  V.0iMl'.i-.'  .lb!  I 


FLUTTER 

METERS 


d&t^ 


Caledonia  combines  four  functions  in 
mMotwrized,  itiecii-resistani  pockoge. 


For  the  most  complete  line  of  Flutter  Meters, 
there  is  only  one  source  —  d  &  r  LTD.  From  the 
meters  used  in  simple  meintenence  test  equip¬ 
ment  to  the  most  complex  standardization  and 
analysis  equipment  for  missile  flight  systems  and 
telemetering  systems  -  we  make  them  all. 


Faaturaa 

Aa  mstnnasat  dastpiad  tor  accurstt  awasursawnt  mi  analysit 
at  fhittst  sad  won  m  lH|heuslity  audie  lew  rscsrdsis. 
SpacHIcatlona 

Canici  Fitquasqr  -  BOOO  cps..  stsbiliad  sicillatsr 

Bsndvndth>0.c.to  1200  cps 

Bsndmdtk  Sslsctisa  -  Fall  raift.  O.S  Is  30. 

30  to  30a  300  IS  1200  cpt. 

Seals  Rasess  -  0.2\,  0.6\.  and  2i)%  nas  (all  teals 
Oiipity  •  }meh  oieillssesps  Iw  aravstami  obasrvsbsa 

Prtca:  Sa4S.OO  rack  mountsd,  taaaOO  In  caMnst 

WRITE  FOR 

COMPLETE  INFORMATION  AND  PRICES 
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Electronics  today  is  partly  packaging 


PROBLEM:  Design  a  small  (50  cubic  in.) 
and  light  (3M  1^.)  unit  that  contains: 

1.  a  positive  d.c.  pulse  selector 

2.  a  negative  d.c.  pulse  selector 

3.  a  high  level  60  cps  band  pass  Alter 

4.  a  400  cps  detector  circuit 

(all  with  tight  tolerances,  naturally). 

Design  it  to  operate  within  the  usual 
military  environmental  conditions,  in¬ 
cluding  high  vibration  and  shock. 
SOLUTION:  We  assembled  the 
components  shishkabob 
style.  IThen  mounted  the 


kabob  in  a  metal  case  filled  with  an  epoxy 
foam  compound  to  hold  the  parts  in  a 
firm  cushion. 

TIME  ELAPSED:  From  original  assign¬ 
ment,  through  design  to  volume  produc¬ 
tion-two  months. 

If  such  quick,  dependable  assistance  in 
design  and  production  can  make  your 
work  more  effective,  we’ll  be  glad  to 
hear  from  you.  We  offer  experience, 
good  production  facilities,  and  a  recog¬ 
nized  quality  record. 


C  I_i  E  ID  0 1ST  I  jAl 


FMtUTM 

A  convwiiwit  wsbiwiwit  ol  nwdtiMt  cwt  far  uM  M  (MM  aum- 
tmanca  af  awaicwanfli  tipa  racordars  and  rapradaeara.  aid 
phoMo^iM^  tanitMWM. 

SpwcMIcfltlons 

Caniar  liaquanqr  •  3000  apt.  itaiiliiad  aacdlMor 
Oandvndtk  -  MtiHn  3  A  to  230  cpt  modulation 
BandndOi  Sotoefion 0.$  to  6  cpa.  6  to  230  cpt.  O.S  to  230  cps 
ScMo  Routt .  2%  and  0  3%  (hR  kMo  nm 
Frlc«S22S.OO 


Foturoa 

A  vary  stnaibva  broadband  mibumant  far  labarafary  vta  M  tka 
pracida  awtturtmtnf  of  sniai  anountt  af  fkiftar  iHIh  eompo- 
nants  ap  to  3000  cpt  Mott  traquontty  atad  m  tatawatariiu  and 
data  fadactian  tystomt 
SpodRcottoiio 

Cariat  Fraemcy  - 14.300  cpa.  cryatM  canbaltad 
Bandvndfk  •  Do  to  5000  cps  iHthin  6  A 
BaitfmdtkSaitcnoa.FaHraifa  abovt.  0.3  to  30  cpt 
30  to  300  cpt  300  to  3000  cpt. 

Scat  Rantat-0Z%,0.6%  mi  26%  nnt  fWt  icjia 
OrifI  Motor.  «  2  0%  (rtqutncy  cha«a  dx.  to  4  cpa 
Doplay  .  Stock  flaf-faet  atcilloicapa  far  (hrttar  tnalytit 
Fiico:  tOeS.OO  nek  mouMad,  3100000  In  coWnot 


FaaAurot 

An  trtiamily  ttiMo  (totopaatara  contraHad  diicnaanttor)  to 
strumtM  vntk  paat  lanaUvity  and  ailandtd  bandnldtk  far  tabs 
ratory  aork  to  connaction  nith  prtcition  intirumanfafian  dtfi 
racardart  Oatvanamatar  aatputs  aandad. 

SpwcMcMtioiiM 

Carriti  Frtqaencitt  •  40  kc  and  70  he .  crystal  contioHad 
BandandOi  .Ox.  to  10  be.  vntk  704k.  carrtar 
ta  4  Ik.  anth  40  he  eariar 

IndKJfwp  kutrumanfs - Lavto  Mttor.  and  ±2%  Drift  Motor 
Oatpot  Sunals  •  Scopa.  tarn  latvanometa  ovfpatt 
Sansitnity. 0.03%. 0.2%  and  20%  tatacUMa 
Oiift .  Ot  dx  salvo,  output,  toss  Ikon  10  parts  pa  million 
In  43  koa 

Fiho.  S34SO.OO  rock  mountod 


How  to  busr 

r,e:i.ia.biz.ity* 

In.  A  Precision 
Potentiometer 


ONLY  FAIRCHILD 
CAN  DELIVER  ALL  OF  THESE 
RELIABILITY  FEATURES 


at  the  lowest  price  in  the  industry! 


1.  Welded  terminal  an^  A  positive  elec¬ 
trical  and  mechanical  bond  <0, withstand 
high  te.'PPei'atures,  shock  ai^d  vibration.' 

2.  Machined  idetal  case  for  retention  of  ac- 
ciii'acy,  especially  under  high  temperature 
and/or  humidity. 

3.  Metal  inserts  in  molded  wiper  hubs  for 
positive  wiper  positioning,  for  accuracy 
under  shock,  vibration,  acceleration. 

4.  Precious  metal  resistance  wires  where 
needed  for  extremely  low  noise  values, 
especially  in  corrosive  atmospheres  and 
for  long  storage  life. 


3  Precious  metal  cPIilacts  for  low  noise  and 
^high  temperature.' 

6.  One  piece  wiper  construction  for  life,  ac¬ 
curacy,  low  noise  and  low  torque. 

7.  Stainless  steel  clamp  bands  capable  of 
withstanding  high  torque,  and  the  stresses 
and  strains  of  shock,  vibration*  and 
acceleration. 

8.  Precision  stainless  steel  ball  bearings  — 
for  low  torque,  high  temperature,  high 
vibration  and  shock  characteristics. 


PLUS  100%  inspection  AND  a  separate  Quality  Control  program  which  puts  1  out  of  every 
100  production  units  through  complete  environmental  torture  tests. 


Since  the  ultimate  price  of  a  potentiometer  is 
directly  related  to  the  reliability  built  into  it 
.  -  .  you  only  get  what  you  pay  for  in  a  "pot”. 

Only  Fairchild  Linear  and  Non-Linear  High 
Reliability  Pots  incorporate  all  of  the  above  fea¬ 
tures.  This  High  Reliability  group  can  be  had 
in  Vs"  to  2"  diameters,  single  and  multi-turn,  in 
standard  and  high  temp  versions  and  with  ac¬ 
curacies  as  high  as  .009%. 

For  more  information  write  Dept.  llE. 


^Fairchild's  Built-in  SAFETY  FACTORS 
Beyond  the  Specs  for  Reliability  in  Performance. 


COMPONENTS  DIVISION 


CONTROLS  CORPORQTION 


??b  Pa.k 

nxksollr  I  1  N  V 


bul  l  Wishinxlon  Rivd 
los  Cil 


Potentiometers  •  Gyros  •  Pressure  Transducers  ♦  Accelerometers 


width,  amplitude  and  prdaritv. 
Repetition  rates  are  eoutinuouslv 
variable  in  four  decade  ranges  from 
200  cps  to  2  me.  Fidse  width  and 
separation  are  continuouslv  vari¬ 
able  from  0.1  to  100  ^sec.  Output 
from  each  channel  is  variable  ± 

\  into  9?  ohm  load  with  60  db 
attenuation  provided.  C'irclc  322 
on  Reader  Service  C'ard. 


Tunable  Magnetrons 
air-cooled 

.\li{  ROW  AVI.  ,\ss()(  lAi  I  s,  Inc.,  Bur¬ 
lington.  Mass.,  announa’s  models 
M.\-210.\,  B  and  C  lightweight 
mechanically  tunable  ruggedi/ed 
K.  band  magnetrons.  I  hc  tubes  arc 
.iir-eonled  and  use  lUfvgral  iiwigruts* 
^  Ihree  tubes  tune  >00  inC  segments 
of  a  l.sOO  me  range  in  the  3-1.2 
to  3S.S  kmc  band.  Because  of  their 
rugged  construction  and  excellent 
r-f  spectrum  characteristics  under 
severe  vibration  and  shock  condi¬ 
tions.  the  MA-210  series  are  recom¬ 
mended  for  airborne  and  mobile 
radar  applications.  Circle  523  on 
Reader  Service  Card. 


Oscillograph 
25-channel  unit 

Midwkstern  Insiruments,  'I'ulsa, 
Okla.,  has  developed  a  25-channel 
direct  recording-direct  readout  os¬ 
cillograph.  Model  n/R616  has  a 
recording  spc*ed  range  of  from  i 
to  50  ips  with  writing  speeds  above 
30,000  ips.  Photographic  records 
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BALLANTINE  LABOR ATORIESJNC. ( 


of  the  ga]\anomctcT  traces  appear 
rapidly  on  the  7-iii.  paper  and  re¬ 
quire  no  chemical  development.  A 
light  l)eam  interrupter  type  of  trace 
identification  has  been  incorporated 
into  the  instrument  to  provide  iden¬ 
tification  of  the  galvanometer 
traces.  Circle  324  on  Reader  Scr\- 
ice  Card. 


FEATURES 

•  Long  Lifo^^^ 

mfr 

n  Outttondeig  stability 
f  High  input  impedance 
In^do  voltage  range 

•  ^ge  easy  to  read 
motor  with  overlap 

•  High  accuracy  at  any 
point  on  the  scale 

•  light,  compact,  rugged 


KMC  Generator 
reference  source 

.Manson  I.ahoratoriks.  Inc.,  20“ 
Greenwich  Avc.,  Stamford.  Conn. 
MikIcI  Rr)-170  generates  Iwth 
sinusoidal  frequencies  of  100  me 
and  1 ,000  me  and  harmonic  signals 
coxcring  a  major  portion  of  the 
microwave  spectrum.  Output  fre¬ 
quency  stahilitv  is  governed  solclv 
by  the  stabilih'  of  a  1  me  signal 
which  it  uses  for  a  reference.  The 
unit  is  intended  for  use  as  an  ultra- 
precise  source  for  reference,  moni¬ 
toring  or  calibrating  purposes.  Em- 
ploxing  crystal  synthesizer  design 
techniques,  the  instrument  essen- 
tiallv  consists  of  a  free  running  100 
me  oscillator,  which  is  phase-locked 
to  the  1  me  reference,  and  multi¬ 
plier  stages  which  raise  the  fre¬ 
quency  to  1,000  me.  Circle  32S 
on  Reader  Sctsice  Card. 


MODEL  300-D 

PRICE;  $235 


SPECIFICATIONS 


VOLTAOI  tANOI:  1  millivolt  to  1000  volts  rms.  in  6  dveoda  rongat.  (.01.  .1.  I.  tO. 
too  and  1.000  volts  fall  icola). 

ntlQUINCY  RANOf;  10  to  250,000  cpi. 

ACCURACYi  2%  throughout  voltoga  and  fraquancy  rongai  and  of  all  fsointf  on  tho 
mofor  Kofo. 

INPUT  IMPfOANCi:  2  magohms  shwntad  by  15  vuf  aicapt  25  ppf  on  lowasi  rdnga. 

OiCIREl  RANOi:  -60  to  -fdO  dacibalt  rafarrad  to  1  volt. 

STABILITY!  lass  than  %%  chonga  with  powar  supply  voltoga  variation  from  105  to 
125  volts. 

SCALES:  logarithmic  voltoga  scala  raoding  from  I  to  10  with  10%  ovartop  at  both 
ands!  auxiliary  linaor  scola  in  dacibals  from  0  to  20. 

AMPLIFIER  CHARACTERISTICS:  Maximum  voltoga  gain  of  60  DB|  maximum  output 
10  volts!  output  impadonca  is  300  ohms.  Fraquancy  rasponsa  flat  within  I  DB  from 
10  to  250,000  cps. 

POWER  SUPPLY!  115/230  volts.  50-420  cps,  35  wotts  approx. 


Teflon  Terminals 
pigtail  extension 

Skamxtro  Corp.,  610  Fayette 
Avc.,  Mamaroncck,  N.  Y,  To  elimi¬ 
nate  a  jumper  on  the  extra  soldering 
operation,  the  comp;my  offers  its 
t\pe  n’-M-9  subminiature  feed- 


W  rile 
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Ionization  Gauge 
and  Amplifier 
cover  lO”^  to  10-^  mn 


Dependable  high  vacuum  pressure 
monitoring  during  processing! 


New  Model  193.4  Ionization  Gauge  and  Model  192A  Ionization  Gauge  Ampli* 
fier  provide  a  convenient,  accurate  and  dependable  method  of  monitoring  pres¬ 
sures  from  10'^  to  10  '  mm  Hg.  The  ion  gauge  can  operate  for  months  without 
attention;  the  cost  and  inconvenience  of  burned  out  gauges,  poisonerl  cathodes, 
grid  heating,  etc.,  is  eliminated. 

Sierra  1934  Ionization  Gauge  has  a  monel-encased  interaction  space  with  case 
near  ground  potential.  A  nichrome  wire  anode  at  2.5  Kv  is  centered  inside  the 
case.  An  insulated  out-gassing  heater  is  mounted  nearhy.  An  insulated  kovar  tube 
is  provided  for  connection  to  the  vacuum  line.  Permanent  magnets  in  the  shell 
provide  the  magnetic  field,  with  the  shell  serving  as  a  return  magnetic  path,  con- 
ne<‘tion  block,  envelope  and  heater  oven.  Electrical  connections  are  made  to 
external  binding  posts.  The  tul)e  weighs  22  oz.,  measures  7"  x  5"  x  31^^". 

Sierra  1924  Ionization  Gauge  Amplifier  consists  of  a  high  voltage  rf  power 
supply,  voltmeter,  heater  transformer  and  self-regulating  low  voltage  power  sup¬ 
ply.  It  provides  range  switches,  a  special  leak-check  range  for  full  scale  meter 
deflection  at  any  pressure,  built-in  calibrating  circuits,  and  a  heater  switch  for 
out-gassing  the  gauge  tube.  The  instrument  operates  on  115  v  60  cycle  power, 
measures  10"  x  0"  x  8"  and  weighs  171^^  lbs. 

Specifications  subject  to  change  without  notice 

WRITE  FOR  COMPLETE  DETAILS 


Sierra 


Sierra  Electronic  Corporation 

A  Subtidiory  of  Phileo  Corporation 

3665A  Bohannon  Dr.,  DAvenport  6-2060,  Menlo  Pork,  Calif. 

Soles  Representatives  in  major  cities 
CANADA:  Atlos  lnitrum«nt  Cerp.,  ltd.,  Toronto,  Montrool,  Voncouvor, 
Winnipog 

EXPORTi  Frozor  4  Honson,  Ltd.,  Son  Froncitco,  Now  York,  lot  Angolot 


Transistor  Tester 
priced  at  $340 

.\rm()iir  Ki.kctronics  Inc.,  15002 
Oxnard  Hlvd.,  Van  Nuys,  Calif. 
M(kIc1  r-540  transistor  test  set  is 
announced.  I'  onr  basic  parameters. 
Beta.  Lh„.  L»  and  i...  of  both 
pup  and  npn  transistors  are  accu¬ 
rately  measured  with  the  transistor 
plugged  into  a  common  emitter 
circuit.  A  function  selector  estab¬ 
lishes  precisely  controlled  test  eon- 


i 

through  with  pin  lug  on  top  and 
extended  or  pigtail  lead  on  bottom. 

'I'he  extended  lead  (1  in.  long, 
standard)  may  be  Ixnt  for  point-to- 
point  wiring.  It  is  made  integral 
with  the  pin  lug  on  top.  I’his  fea¬ 
ture  is  especially  desirable  in  p-c 
iKtards.  and  is  popular  for  coinputei- 
assemblies.  Circle  326  on  Reader 
Serx  ice  Card. 


Pressure  Transducer 

variable  inductance 

n.VIRAN  Ei.kcironics,  1836  Rosc- 
crans  .\\e.,  Manhattan  Beach, 
Calif.,  has  developed  a  new  line 
of  sariable  inductance  pressure 
transducers  to  measure  the  pres¬ 
sures  of  conducting  fluids  such  as 
salt  water.  It  is  now  possible  to 
obtain  these  transducers,  which 
hast’  their  inner  components  and 
connections  jKrtted.  in  differential, 
gage  or  absolute  ranges  from  0  to 
10  psi  up  to  0  to  3.500  psi.  Elec¬ 
trical  output  from  these  transducers 
can  be  expressed  as  \ariable  fre- 
(|uencv,  a-c  or  d-e  voltage.  Circle 
327  on  Reader  Service  Card. 
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in  test  equipment! 


HEATHKITS 
GIVE  YOU 
TWICE  AS  MUCH 

equipment  for 
every  dollar 
invested 

The  famous  model  V-7A  Vacuum- 
Tube*  Vo  It  meter  it  a  perfect 
example  of  the  high-quality 
instruments  available  from  Heath 
at  Vi  the  price  you  would  expect 
to  pay  I  Complete  _ _ _ 

only 


ditions  with  a  inininiuni  of  indi¬ 
vidual  adjustment.  Results  ar« 
read  directly  from  a  meter;  no 
calculations  arc  required.  Rinding 
pf)st  connectors  and  jumpers  facili¬ 
tate  the  installation  of  complete 
cx|xrimcntal  circuits  for  design  pur¬ 
poses.  Circle  328  on  Reaelcr  Serv¬ 
ice  Card. 


Hysteresis  Motor 
low  heat  rise 

n.M.i.  Prodi'cts.  Inc.,  Box  136, 
Columbus,  Nebraska  \  new  sub- 
fractional  h-p  hysteresis  motor,  al¬ 
though  small  in  si/.e.  has  a  low  heat 
rise  of  only  20C  to  38C  depending 
on  h-p  rating.  Horsepower  ratings 
are  from  1/ 200th  to  l/20th,  with 
a  running  torque  of  2.8  in.  o/  to 
28  in.  ot.  Different  rpin's  can  be 
selected  by  varying  input  fre- 
quenev.  The  motor  measures  4il 
in.  in  diameter  by  3i3i  in.  thick  and 
weighs  4i  lb.  Circle  329  on  Reader 
Service  Card. 


Get  the  most  out  of  your  test  equipment  budget  by  utilizing  HEATHKIT 
instruments  in  your  laboratory  or  on  your  production  line.  Get  high 
quality  equipment,  without  paying  the  usyal  premium  price,  by  dealing 
directly  with  the  manufacturer,  and  by  letting  engineers  or  technicians 
assemble  Heathkits  between  rush  periods.  Comprehensive  instructions 
insure  minimum  construction  time.  You'll  get  more  equipment  for  the 
same  investment,  and  be  able  to  fill  your  needs  by  choosing  from  the 
more  than  100  different  electronic  kits  by  Heath.  These  are  the  most 
popular  "do-it-yourself"  kits  in  the  world,  so  why  not  investigate  their 
possibilities  in  your  particular  area  of  activity!  Write  for  the  free 
Heathkit  catalog  now! 


FREE  catalog 

I  Mall  coupon  balow  for 

I  your  copy— Nowl 


Contains  detailed  descriptions 
of  Heathkit  models  available, 
Including  VTVM's,  scopes, 
generators,  testers,  bridges, 
power  supplies,  etc. 


HEATH  COMPANY 

A  SUB8IOIARV  OF  DAYSTROM,  INC, 
BENTON  HARBOR  14,  MICHIGAN 


•!  i 


!  I 


I 


I 


I 


i 
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CONTROLS 
AVAILABLE^ 
F  R 

DISTRIBUTORS'  STOCK 


and  strain  gage  telemetering  appli¬ 
cations.  Chief  features  include 
dual-channel  packaging,  and  true 
differential  input  (with  both  sides 
free  from  ground)  to  eliminate 
electrical  noise  pickup.  Kach  of  the 
two  inputs  is  connected  to  a  trans¬ 
former  priman,  through  a  full-wave 
chopjxr.  Chopped  d-c  input  is  fed 
through  a  transistori/ed  a-c  ampli¬ 
fier  circuit  stabilized  by  negative 
feedback,  to  a  silicon  phasc-sensi- 
ti\e  detector.  Circle  330  on  Reader 
Sersice  Card. 


Immediate  Delivery  at  Factory  Prices 
on  156  Types 

Military  &  Industrial  Variable  Resistors 


84  MIL-R-94B  composition  variabie 
resistor  types— RV5  Mi-watt  miniature, 
RV2  1-watt.  RV4  2-watt. 


42  MIL-R-19A  wirewound 
variable  resistor  types— RA20  2-watt, 
RA30  4-watt. 


30  2-watt  military  grade  composition  variable  resistor  types. 

Contact  Your  Nearest  Distributor 


BOSTON 

DeMambro  Radio  Supply  Co.,  Inc. 

BOSTON 

Radio  Shack  Corp. 

CAMDEN,  N.  J. 

General  Radio  Supply  Co.,  Inc. 

CHICAGO 

Newark  Electric  Co. 

Allied  Radio  Corporation 

CLEVELAND,  OHIO 

Radio  &  Electronic  Parts  Corp. 


GLENDALE,  CAL. 

R.  V.  Weatherford  Co. 

INGLEWOOD,  CAL. 

Newark  Electric  Co. 

NEW  YORK  CITY 

Hudson  Radio  &  Television  Corp. 

NEW  YORK  CITY 

Milo  Electronics  Corp. 

WASHINGTON,  D.  C. 

Electronic  Wholesalers,  Inc. 


Motors 

subfractional  h-p 

IIomzkr-Caboi  Motuk  Div.,  Na¬ 
tional  Pneumatic  Co.,  Inc.,  125 
.\mor\  St.,  Boston  19,  Mass.  T'vpc 
R-29  subfractional  hp  motors  are 
used  as  a  power  source  in  a  wide 
\ariety  of  applications,  llie  new 
motor  is  25  in.  wide,  2*  in.  high, 
comes  both  in  2  and  -4  pole  design 
and  in  three  frame  lengths.  In- 
clndetl  are  induction,  reluctance 
svnchionous.  and  hvsteresis  syn¬ 
chronous  permanent  split  capacitor 
motors  built  in  ratings  from  L  150 
to  1  20  hp.  Circle  331  on  Reader 
Service  Card. 


Many  other  variable  resistor  types  can  be  manufactured 
to  your  specs  on  a  short  delivery  cycle. 
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For  th»  rrtost  complete  line  of  military  controls  available  from 
distributors'  stocks,  write  for  Stock  Sheet  179  today. 


W.  COAST  SUBSIDIARY 

Chicago  Telephone  of  Calif.,  Inc. 
105  Pasadena  Avenue 
South  Pasadena,  California 


A 


EAST  COAST  OFFICE 
S  Haddon  Avenue 
Haddonfield,  New  Jersey 


X'Band  Wattmeter 
simply  calibrated 

W'aynk  Kkrr  Instromf.nts,  P.  O. 
Box  801,  Philadelphia  5,  Pa.  r>pe 


CANADIAN  8UB8IDI 

C.  C.  Meredith  A  Company,  Ltd. 
Streetsville,  Ontario 


U-182  X-band 


microwave  watt- 


meter  is  a  standard,  since  its  c.ili- 
Irration  depends  ftnly  on  measure¬ 
ments  of  length,  mass  and  time. 
It  is  relatnely  independent  of  the 
vsur,  and  the  electrical  calibration 
is  simplified  and  more  accurate. 
Its  design  minimi/.es  the  effects 
of  mismatch  produced  by  small  mis¬ 
alignment.  'fhe  instrument  makes 
possible  rapid  production  checks 
on  magnetrons,  klystrons  and  has 
an  in-line  wattmeter  for  radar. 
Measurements  can  be  made  in  the 
jxmer  range  of  10  to  200  w,  with 
an  accuraev  of  2  percent.  Circle 
332  on  Reader  Sersicc  Card. 


Panel  Meter 
high  readability 

Marion  Ei.KCTRicAr.  Tvstritmknt 
Co.,  Crenier  Field.  Manchester, 
N.  11.  'Ific  MM-s  (Kcupies  the 
p;mel  spaa-  of  comentional  48  in. 
meters  and  the  mounting  sp;ia  of 
AS.\/MIl,  31  in.  instruments,  yet 
pros  ides  increased  scale  length  and 
greater  readability.  .\  newlv  de¬ 
signed  moving  coil  mechanism 
achieves  a  higher  flnx  level  and 
more  symmetric  flux  distribution 
than  cither  core  or  external  magnet 
tvpes.  'ITiis  rugged  mechanism  pro¬ 
vides  tracking  that  can  be  held  to 
1  percent  of  full  scale,  when  plotted 
linearly  or  with  a  protractor  ref¬ 
erence  for  deflection  angles  up  to 
and  including  100  deg.  Circle  333 
on  Reader  Service  Card. 


designed  for  INDUSTRIAL  ELECTRONIC  TUBES 

of  various  filament  voltages 


Rated  30  KVA,  240  volts  input  with  3  secondaries,  10  volts  at 
1000  amps.  each.  Connecting  coils  in  series  give  a  voltage  of  30  volts 
at  1000  amps.,  3  coils  connected  in  parallel  make  for  an  output  voltage  of 
10  volts  at  3000  amps.  This  construction  is  used  where  three  identical 
but  isolated  voltages  are  needed.  With  four  secondary  windings  an  additional 
combination  of  series  parallel  connections  can  be  obtained. 

The  Multi-Secondary  Transformer,  an  addition  to  the  renowned  line  of  NWL 
custom-built  transformers  is  manufactured  to  the  particular  needs  of  the  user. 

Each  Nothelfer  Transformer  is  individually  tested  for  core  loss,  polarity, 
voltage,  corona,  insulation  breakdown  and  aging  characteristics 
and  must  meet  all  customer's  requirements  before  shipment.  We  shall 
be  glad  to  receive  your  specifications  and  quote  you  accordingly. 


D-C  Voltmeter 
multipurpose 

IIkwi.f.tt-P.ackard  Co.,  273  Page 
Mill  Road,  Palo  Alto,  C.ilif.  The 
412.\  is  a  multipurpose  d-e  volt¬ 
meter  calibrated  in  current  and 
resistance.  It  nfeasurcs  voltage 
within  1  percent  of  full  scale  and 


NOTHELFER  WINDING  UBORATORIES,  INC.,  P.  0.  Bm  455,  Otpt  E9,  Trenton,  N.  J. 
(SRMlalittt  hi  M(tMi-e«iiehit) 
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151 


4^  P  .  E  C  .  S  ,  O  H  P  .  E  O  U  E  N  C  T 

STATWC  tJVVEtillER  SURPtY 


INWT  a«V  P.C.  ±  10% 

OUTPUT  Norn.  11SV  ±  2%  400  CPS  ±  0,01% 

1  #  (2-  Of  J-phoM  oirtpwt  availoblo) 


PATINOS:  30VA  50VA  lOOVA 
Higher  ratings  available. 


APPLICATION: 

For  gyro  whoal  supplies  and  where 
.  precise  400  cycle  voltages  are  re- 

'  quired  in  aircraft,  radar  and  missile 

computers. 

FEATURES: 

S  PRECISION  OUTPUT  FREQUENCY 

^  RUGGED  e 

EXCELLENT  WAVEFORM 
SIMPLICITY  OF  CIRCUITRY 
FAST  STARTING  TIME 
GOOD  VOLTAGE  REGULATION 
throughout  an  adjustable  range 
ISOLATED  CASE  DESIGN 
HIGH  RELIABILITY 
VIBRATION  ISOLATED 
COMPACT 
LIGHTWEIGHT 
MILITARY  SPECIFICATIONS 


(SoncI  for  tuilotin  S-S44) 


MODEL 

NUMIEIS 


INPUT  VOLTAGE 


MAX.  OUTPUT  POWEI 


OUTPUT  VOLTAGE 


OUTPUT  FIEOVENCY 


VOLTAGE  lEGULATION 


SIS  40)11  I  SIS  40sn  SIS  aiooii 


lOOVA 


IISV  A(  (AAjviltklt  -  10%) 


400  (PS  ^  .01  % 

400  CPS  ±  .05% _ 

2%  E«  LMU|Vwit«i*m 


I'lllW.HIUUE 


AMIIENT  TEMPEIATUIE 


VIIIATION 


UNIT  DIMENSIONS 


WEIGHT  (ApprM.) 


-  $$°(  t*  +  71  ®(  okm 
DiMiilfO  I*  ktot  sink 


20S  10  ••  noo  (PS 


L$  0  7  1/C 
H  7  l)/U" 


L10  0  4  i/r 
N  7  1)/U' 


SIki. 


has  12  Tanges- 1  mv  full  scale 
to  1,000  V  full  scale.  It  will  also 
nicasurc  current  directly  from  1  ;ta 
to  1  ampere  in  12  ranges.  Resist¬ 
ance  ranges  from  1  ohm  center 
scale  to  100  megohms  center  scale 
in  9  ranges.  The  instrument  has 
extremely  low  noise  and  drift,  and 
is  cquipjx'd  with  a  recorder  output 
of  1  V  or  1  ma  at  full  scale  deflec¬ 
tion.  Circle  354  on  Reader  Sers- 
icc  Card. 


Telemetry  Antenna 
helical  beam 

Nf.ms-Ci.arke  Co.,  919  jesup- 
Blair  Drive.  Silver  Spring.  Md. 
Nhxlcl  MAM-1000  is  designed  for 
applications  where  the  antenna  can 
be  manuallv  oriented  to  any  posi¬ 
tion.  It  can  also  he  supplied  with 
a  remote  controlled  motor-dri\cn 
mount.  Unit  pictured  is  a  four- 
turn  helical  lx;am  antenna  having 
an  acceptance  angle  of  approxi¬ 
mately  50  deg  and  a  gain  of  ap¬ 
proximately  10  dh  over  an  isotropic 
source.  ()thcr  designs  are  also 
available.  Circle  335  on  Reader 
Scrsice  Card. 


■ . 

Flutter  Meter 

MAONKTIC  AMPLIFIKRS  INC. 

also  measures  wow 

632  TINTON  AVENtK  •  NEW  YOIK  5$,  N.  T.  •  CYPtESS  2-6610 

Wtit  Cooft  Dhrisien 

Kay  F.I.ECTRIC  Co.,  Maple  .\vc., 

136  WASHINGTON  ST.  •  El  SEGONOO.  (Al.  •  OOEGON  1-2665 

Pine  Brook,  N.  J.  TTic  Fluttermeter 

permits  the  fine  adjustment  of  re- 
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cordcr  drives  in  the  field  or  labora- 
tor\’.  To  measure  flutter  (rapid 
drixe-speed  xariations)  or  wow  (rela¬ 
tively  slow  drive-speed  variations), 
a  pre-recorded  nominal  1,000  cps 
signal  is  played  on  tape  or  disk 
tlirongli  the  recorder  Iwing  tested. 
As  the  speed  variations  modulate 
the  frequenex  of  this  signal,  the 
I  ’luttermeter  amplifies  this  band  of 
frequencies;  the  output  of  a  mag¬ 
netic  discriminator  is  metered  as  a 
IK'rccntage  of  variations  of  the 
1,000  cps  signal.  Circle  336  on 
Reader  Service  Card. 


TkkkMxx 

ImIms 


Vi  4  Up 

Con  b«  lofni»S»a 
in  Vt  ihM*» 


SHEET 


HERE’S  WHY:  You  can  / 
order  in  quantity  and  in 
a  wide  variety  of  sizes— 
and  be  certain  of  complete 
uniformity  throughout. 

Our  strict  density  control 
assures  you  thoroughly 
non- porous  Teflon— 
free  from  any  flaws  which 
might  possibly  affect 
your  end  use  or  product. 

Dimensions  are  accurate 
to  your  most  critical 
tolerances— no  rejects, 
waste  of  material  or  loss 
of  time.  You  get  product 
purity— Teflon  at  its 
best  in  every  one  of  its 
remarkable  characteristics. 

Delivery  is  prompt— you 
get  the  quantity  you 
want  when  you  want  it. 

Since  the  availability  of 
Teflon,  "John  Crane" 
engineers  have  worked 
with  Industry  to  successfully 
solve  innumerable  problems  and 
develop  new  applications.  You  can 
benefit  from  their  experience 
and  know-how. 

*  OvPont  Trodmmork 

foil  iitlotmtaliom  and  atk  (or  oor  bwfUtin,  Tho  to*r  (m  Todoo  , 

Ctmtro  podkinf  Co.,  <402  Ooktoii  St.,  Morton  Grovo,  III.  (Chicago  Soborb)  k 

In  Canaria:  Cranr  racking  Co.,  Ltd.,  M 

Hamilton,  Ont.  M 


DUM(UI  imchu 


Power  Supply 
for  missile  test 

IT.RkI.N  liNGI.NtKKING  CoRP.,  343 
Kansas  St.,  Kl  Segundo.  Calif. 
completely  militarized  and  rugged- 
i/ed  0  to  32  v  at  25  HinjXTes  d  c 
l>oxxer  snpplx  is  specially  designed 
for  missile  test,  checkout  and 
launching  applic-ations.  MikIcI 
M-1071  tubeless,  magnetic  ampli¬ 
fier  regulated  d-c  source  operates 
from  a  115  v,  1  phase,  60  cxcle. 
a-c  input  and  provides  d-c  output 
power  oxer  the  range  of  0  to  32 
X  up  to  3  s  amperes  xvith  a  con¬ 
tinuous  duty  rating  of  25  amperes. 
( )utput  regulation  accnracx  is  I 
percent  and  ripple  is  limited  to  1 
ixrcent  rms  at  32  x  and  full  load. 
Request  catalog  F,-58.\. 


TtriCW  MIK 
mcMfs 
0  0.  I.  D. 


j  tubing 

Characteristics  of  Teflon 


CMMKAl 

Complotoly  inoH. 

fircrmcAi 

Vary  kiyli  4i«l«clrk 
iHtromoly  low  powwr  foctor. 
THftAUl 

Tomporatwr*  ran(« 

-200’  to  -(-500’  f. 
MfCHANfCAl 

Skany,  ftoBibto,  waatliar 
ratittoal. 

low  cofmcKNT  or  fmction 

Ab*alatoly  aaa-tHcli. 


Transistors 
meet  MIL.T.19500A 

Motorola,  Inc.,  4545  \\’.  Augusta 
BIxd.,  Chicago  51,  111.,  announces 
a  new  family  of  gennanium  general 
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Name. 


Addretr 


.State. 


purpose  audio  (Gl  A)  transistors. 
'I’hcv  arc  under  F.IA  mimlxrs  2N- 
650  through  2N655.  I’hc  new  de¬ 
vices  feature  a  niaxinuim  junction 
temperature  of  100  C,  collector 
dissipation  ratings  of  200  inw,  and 
tightly  controlled  limits  on  other 
parameters.  Circle  357  on  Reader 
Service  Card. 


INDICATORS 

SCHEDUU  MAINTENANCE  —  STUDY  PRODUCTIVITY 

Glass-to-metal  seated  ELAPSED  TIME  indi¬ 
cators.  Compact,  low  cost,  tamper-proof. 
Standard  ASA.  MIL  dimensions,  2H*  and  3li’ 
sizes.  Easy  to  read  standard  size  counter 
registers  1/10  hour  steps  to  9999.9  or  hour 
steps  to  99999.  Hermetically  sealed.  Shielded. 
Starts,  operates  continuously  from  — 55°C 
to  -fSS'C.  For  110-125  or  220-250  volts 
60  cycle  A.C.  Bulletin  on  request.  Marion 
Electrical  Instrument  Co.,  Manchester,  N.  H., 
U.S.A. 


MCffs  THf  (ri**  ^  ^ 

ers 


Copyrlfbt  0  1958.  Marlon 


marion 


WMtn  £lfCT*ONlC5 


meters 
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FREE 


BOOKLET 


Will  Show  You  How  To 
INCREASE  YOUR  INCOME! 


VaMMCnClAL  2  WAT 
aAOtO  MAINTCNANCC  IS 
A  BIG  BOOMINt  9USI 
NCSS.  LICENSEES  BAY 
GOOD  HONEY  >  USUALLY 
ON  A  CONTRACt  BASIS 
—  TO  RBOBEBLY  QUALI¬ 
FIED  AND  CQUIFFEO 
HEN 

IT  S  A  FEBFECT  FART 
TIME  BUSINESS  FOR 
RADIO  ENGINEERS  .  . 
AND  CAN  FAT  YOU 
HUNOREOS  or  DOLLARS 
EXTRA  A  NONTH* 


rSil  •V®  'O" 
SOOKLAT 

"HOW  TO  MAKE 
WONEY  IN 
M08IIE.RADIO 
^INTENANCE  '• 
COUPON 
today 

CHOICE 

in 

rtsr  fouiPMEHTi 


I.AMPKIN 
105-B  Frequency 
Meier  $220.00 


I.AMPKIN 
205-A  FM  Modulation 

Meter  S240.00 


At  no  obligation  to  me  please  tend 
••HOW  TO  MAKE  MONEY  IN 
MOBILE. RADIO  MAINTENANCE  •'. 


LAMPKIN  LABORATORIES,  INC. 
Instruments  Div.,  Bradenton,  Flo. 
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Electronic  Housings 
steel  fabricated 

Van  Norman  Industriks,  Inc., 
186  Granite  St.,  Manchester,  N.  11. 
A  completely  rede.signed  line  of 
Insuline  steel  fabricated  electronic 
housings  has  been  introduced.  The 
new  line  includes  19  in.  heaty 
duty  rack  frames  and  cabinets,  in 
accordance  with  military  specifica¬ 
tions.  The  cabinets  feature  pro¬ 
vision  for  installation  of  an  im¬ 
peller  fan  and  air  filter,  and  have 
ganging  flanges  to  pennit  units  to 
be  used  in  multiples.  Circle  338 
on  Reader  Service  Card. 


New  -.002,"  2750  v/n 
pressure-sensitive  tape 
for  500°  F  operition 

New  TEMP-R-TAPE  C,  Teflon*  film 
with  pressure-sensitive,  thermal  curing 
silicone  adhesive  is  only  .002*  thick  over¬ 
all,  has  2760  v/m  dielectric  strength, 
-100°F  to  600°F  (-70°C  to  260°C) 
temperature  range.  Easy-to-apply,  it 
presses  in  place  on  any  surface  and 
can  be  cured  to  form  permanent  bond. 
Send  for  data  on  TEMP-R-TAPE  C 
and  CHR’s  other  extreme  temperature 
tapes.  •duPont  TM. 

CONNECTICUT 
HARD  RUBBER 

^7  East  St,  Naw  Havaa  S,  Casa.  SPraca  7-3031 
CIRCLE  224  READERS  SERVICE  CARD 


Substitution  Box 
decade  type 

Intkrnation.vl  Rr.CTiFiE;R  Corp., 
1521  K.  Grand  Ave.,  El  Segundo, 
Calif.,  has  dc>clopcd  /eniac,  a 
diode  substitution  box  offering  a 
selection  of  eleven  basic  one  watt 
silicon  7.ener  diodes  covering  the 

September  7  2, 


Precious 

Metals 

Plated 


ON  ANY  PART 
TO  ALL  SPECS 


GOLD,  SILVER,  PLATINUM, 
RHODIUM,  PALLADIUM... the 

precious  metals  generally  cost  the 
same,  no  matter  where  you  buy 
them.  But  yop  do  get  more  for 
your  money  when  you  buy  pre¬ 
cious  metal  plating  from  Harper- 
Leader.  You  get  the  full  benefits 
of  the  engineering,  metallurgical, 
and  other  highly  specialized  serv¬ 
ices  of  Harper- Leader’s  technical 
staff. 

Send  for  Bulletin  £-58 


HARPER-LEADER,  INC. 


Waterbury  20,  Conn. 
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•  Practical  •  Simple  Design  •  General  Utility 

Welch  TWO-STAGE  DUO-SEAL  VACUUM  PUMP 

OUTSTANDING  PERFORMANCE 


GUARANTEED  VACUUM 
0.1  Micron  (.0001  mm  Hg) 
OPERATING  SPEED  ^ 

450  R.P.M. 


1/3  H.P.  Motor 
1729  RPM 


PAT.  No. 
2.337.M9 


Tightoning 

Provilion 


Extra  Supply 
of  Duo-Sool  Oil 


FREE  AIR  CAPACITY 
21  Liters  Per  Min 


VISIBLE  OIL 
LEVEL 


No  Sploth  — 
No  Oil  Back-up 


OUO-SEAL  VACUUM  PUMP 
(Motor  Drivon) 


Trouble-free 

Movement 

Quiet 

Running 


W.  M.  WELCH  SCIENTIFIC  COMPANY 

OIVKIOM  or  W.  ■.  WILCH  MANUrXCTUKlHO  COOrANV 

- ESTABLISHED  ISBO 

ISIS  SEOOWICK  STREET.  DEPT.  H.  CHICAGO  10,  ILLINOIS,  U  S  A 
MonuTocturart  of  SrtonriRc  IniTruinanN  onW  Lokoratary  Apporotut 


CIRCLE  22*  READERS  SERVICE  CARO 


E  HAVE 

S  RACKMOBILE  . . . 
C  WILL 

O  travel  ! 


Hi 


Potont  Ponding 


Only  "RACKAAOBILES"  provide  complete  protection 
to  electronic  equipment  and  machinery  from  both 
impoct  and  high  frequency  transient  vibration  caused 
by  heavy  shock.  ESCO's  unique  system  utilizes  a 
"floated"  inner  frame  housed  in  an  outer  console  of 
ribbed  and  welded  heavy  gauge  steel. 


Model  EQ  58  -  $95  00 


'LOUVERED  CHIMNEY  IPPECT" 


Only  ESCO's  "STACKRACK" 
Expandable  and  Shock-Re¬ 
sistant  Consoles  incorporate 
the  "Chimney  Effect'!  to  mini¬ 
mize  the  need  of  auxiliary 
blowers  in  removing  heat 
from  electronic  instrumenta¬ 
tion. 


Model  SR  S8-S16SOO 


ConsoiRt  built  to  your  sp«cificationt. 

ESCO  ENGINEERING  CO. 

CIRCLE  227  READERS  SERVICE  CARO 
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P.  O.  Box  184 
Broadview,  Illinois 


iKrohn-Hite 

POWER 
SUPPLIES 


FEATURINGi^ 

•  ULTRA-HIGH 
REGULATION-0.001% 

•  HUM  and  NOISE  LESS 
THAN  100  MICROVOLTS 

•  IMPEDANCE 

0.1  OHM  A-C  TO  100  KC 
WITH  NO  PEAKS 


The  Krohn-Hite  Power  Supplies  Line 


MoOH 

Voltage  Curreat 

ItegwiallOA 

PllCt 

UHR  220** 

0  500v  0  200ma 

^  0.001%^ 

S390.00 

UHR  2f0’ 

OSOOv  OSOOmz 

^0.001?;^ 

5625.00 

UHR  225- 

150  500V  0  200)111 

o.ooy^ 

5275.00 

UHR  245* 

150-500v_0  500nM 

0.002% 

^25.00 

UHR  230R  fvo  Models  UHR  220.  Rack  Mounted  $790.00 
UHR  23SR  two  Models  UHR  22S.  Rzck  Mounted  SS60.00 

•  Two  isolated  6.3v  a-c  sources  tn  all  models 

•  5  12e6v,  2.5a  d  c  source  m  model  240 

•  O'lSOv  d  c  b<as  source  in  models  220  and  240 


‘Avjiiaoit  for  fKk  mounting  at  $5  00  addittonal. 
**A«ailaMt  for  rack  mounting  at  SIOOO  additional. 


For  further  information  on: 

•  Filters 

e  Power  Supplies 
e  Oscillators 
e  Power  Amplifiers 
write  for  our  free  catalog  D 


Krohn-Hite 


S80  MASSACHUSETTS  AVENUE 
CAMBRIDGE  39.  MASS.,  U.  S.  A. 
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range  from  3.6  to  30  v.  'lire  dccatlc- 
type  substitution  Im)x  is  boused  in  a 
compact,  easilv  portable  unit  which 
may  be  inserted  into  any  bread- 
lx)ard  circuit.  A  turn  of  7,cniac’s 
selector  switch  rapidly  determines 
the  exact  diwlc  required.  Circle 
339  on  Reader  Service  Card. 


OUSe-  BALTIMORE 

An  Engineer’s  Company 


Low  Pass  Filters 
feed-through  type 

Ar.i  r.N-BRADi.K.Y  Co.,  Milwaukee. 
Wise.,  has  asailable  a  line  of  high- 
frequency  low-pass  feed-through 
filters.  ITicy  arc  designed  to  pro- 
\idc  radiation  and  feedback  elimi¬ 
nation  in  low  power  circuits  in  Hie 
frequency  range  from  50  me  to 
5,000  me.  ITiis  includes  the  P,  1., 
and  S  military  bands.  Hic  new 
filter  elements  ha\c  effectis  e  capaci¬ 
tances  up  to  500,000  Circle 
340  on  Reader  Sersicc  Card. 


TO  APPLY;  For  a  confidential  interview, 
send  a  resume  of  your  education  and 
experience  to  Dr.  J.  A.  Medwin,  Dept.  806 
Westinghouse  Electric  Corporation, 

P.  O.  Box  746,  Baltimore  3,  Md. 


Commutator 

all-solid-state 


WiANCKO  I'’n(;inf.kring  Co.,  255 
N.  Halstead  A\c.,  Pasadena,  Calif., 
offers  an  all-solid-state  airlMirne 
commutator  which  weighs  less  than 
12  07.,  occupies  less  than  35  cu  in., 
and  commutates  30  channels  at 
rates  up  to  2.500  samples  |x'r  sec 
or  any  IRIG  commutation  rate.  It 


Thi  Eltctronics  Division  offers  an 
unexcelled  opportunity  to  qualified 
engineers  in  the  following  career  fields; 

Communications  Systems 
Di|italAnalotue  Computer 
Design 

Engineering  Writing 
Magnetic  Amplifiers 


Microwave  Components 
Network  Synthe^s 
Pulse  Circuitry 
Radar  Systems 
Reliability 
Transistor  Circuitry 


Engineers  at  the  Electronics  Division 
of  Westinghousc-Baltimore  are 
pioneering  in  the  fields  of 
Communications,  Missiles  Ground 
Control  Engineering,  Advanced 
Development  and  Radar  Engineering. 
The  Division's  modern  plant  offers  the 
latest  in  facilities  and  equipment. 
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MODEL  MSAR 


DIGITAL  VOLT-OHMMETERS 

combine  readability  with  reliability  and  accuracy 


For  your  laboratory,  incoming  inspection,  or  in-line 
test  positions— or  wherever  accurate  and  reliable 
measurements  must  be  made  quickly  — you  need  a 
HYCON  Digital  Volt-Ohmmeter. 

READABLE  ts'  digits,  in  line,  with  illuminated  decimal 
point  and  polarity  indicator  for  fast  (2  second  aver¬ 
age)  readout  without  interpolation  error. 

RUGGED  AND  RELIABLE  with  no  delicate  components 
—  designed  for  continuous  operation,  and  to  withstand 
shock  and  vibration  without  loss  of  accuracy. 
Camplat*  Dais  In  Bullatin  MS 

<45AR  accurat*,  DC  anil  Ohms .  9S7B.OO 

Mfxial  CISAR  0.504  ftccurata,  DC  and  Ohma . 048B.OO 

Roth  inalrumanU  ara  104  arrurata  on  AC  from  10  to  1005  voha: 
accurato  balow  10  volta. 


MISSILE-MINDED 


*  FREE 

(single-axis,  two-axis) 

★  RATE 

*  VERTICAL 

★  STABLE  PLATFORMS 

(2-gyro,  3-gyro)  ^ 


3  DIGITAL  INSTRUMCNTS  IN  1 
Th«  HYCON  reads  DC  volts  m  A 
decimil  ranges  from  .001  V  to  999 
V. ..AC  volts  in  3  decimal  ranges 
from  1  0  V  to  999  V  RVS . . .  resist 
ance  in  5  decimal  ranges  from  1 
ohm  to  9  99  megonms 
High  Impedance  (vKuum  tube)  in¬ 
put.  Sue  5U  «  19",  ll"  deep. 
Complete  with  probes. 


Order  lr»m  your  HYCON 

rrprrmeutetivr,  or  from 


Building  both  gyros  and  sys¬ 
tems  using  gyros — as  we  do 
— provides  a  valuable  in¬ 
sight  into  gyro  problems  and 
their  most  practical  solu¬ 
tions.  And,  when  it  comes  to 
missile  applications,  this 
unique  two-way  viewpoint 
of  ours  can  pay  you  big  divi¬ 
dends,  can  save  you  big 
headaches. 

For  Bendix  gyros  arc 
definitely  “missile-minded” 
in  three  respects.  First, 
they’re  built  to  withstand 
high-range  temperatures 
and  other  rugged  missile  en¬ 
vironmental  conditions. 
.Second,  they  offer  high-pre¬ 
cision  performance  plus 
extreme  dependability. 
Third,  they're  miniaturize 
to  fit  missile  packaging  re¬ 
quirements  perfectly. 

If  our  standard  gyros 
don’t  match  your  require¬ 
ments,  we'll  engineer  special 
gyros  that  will — and  pro¬ 
duce  them  in  mass  quanti¬ 
ties  without  sacrificing  any  of 
the  quality  you  need.  Try  us. 


CIRCLI  230  gCADIRS  SIRVICt  CARD 


EIGHT 

HOURS 

OF 


/  too  iarring  power 

\  shocks  per  ininiiie . . . 

\  Fastened  to  a  pneumatic  drill 

lyX'  f  r  \  during  an  8  hour  working 

/T  I  100  ***'•  *  HANDLEY  W'ee  Pol 

r"-  TRIMMER  Potentiometer 
Jv  conclusively  proved  its  ability 

V  to  maintain  critical  tolerances 

\y  under  the  most  severe  conditions. 

When  checked  after  this  ordeal,  there 
✓  Was  NO  CHANCE  OF  SETTING,  and  absolutely 

ACIUAL  ^  NO  lOSSOF  CItNTINUITV. 

SIZE  >r  Designed  especially  for  printed  circuit  use.  the  Wee 

^  Pot  is  a  wire-wound  miniature  trimmer  potentiometer 

•  with  standard  resistance  ranges  from  one  to  40K.  ohms, 

and  a  power  rating  of  1.5  watts  at  40  degrees  C. 

/ 

Handley  Fllectronics  may  have  the  answer  to  your  problem.  Write  for  our  new  briKhure 
on  the  Wee  Pot  for  a  complete  technical  description  and  specifications. 


Eclipse-Pioneer 

Division 

T*t«rboro,  N.  i. 


cf  OBcm;  iurbonk  ond  Son  FroneiKO,  Colif.} 
Woth.;  Doyton.  Ohio;  ond  Wo«Hin9ton, 
Etporf  Soitt  A  S^vico:  Sondix  Intornotionol 
ion.  203  E.  42nd  St.,  Now  York  17,  N.  Y. 
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for  System  Development  of 
Man’s  Marvelous  Temperature  Control 


cox  SYSTEMS  GIVE  CLOSER  CONTROL  WITH 
ULTRA-RELIABLE,  FAIL-SAFE  ELECTRIC  HEATERS 


Cox  has  designed  more  than 
2000  different  successful  tem¬ 
perature  control  installations. 

Cox  has  delivered  more  than 
300,000  units  for  military 
service. 


ADVANCED  THERMAL  ENGINEERING 
plus 

COMPLETE  LABORATORY  FACILITIES 
plus 

PRODUCTION  CAPABILITY 


TYPICAL  DEVICES  TEMPERATURE  CONTROLLED  BY  COX 


The  Tougher  the  Problem ..  .The  Better  We  Like  It! 

COX  &  COMPANY,  INC. 

115  EAST  23  STREH  NEW  YORK  10,  N.Y. 

Engineering  Representatives  in  Most  Areas 


operates  at  40-g  acceleration  and 
temperatures  from  0  to  -f  85  C. 
Circle  541  on  Reader  Service  Card. 


P-C  Card  Enclosure 
simply  designed 

Elco  Corp.,  M  St.  below  Eric 
Ave.,  Philadelphia  24,  Pa.  ITie 
Varipak  enclosure  is  designed  to  be 
adapted  to  any  packaging  technique 
utilizing  printed  or  etched  cir¬ 
cuitry.  It  holds  boards  and  p-c  con¬ 
nectors  in  alignment  -  and  s;i\es 
much  valuable  soldering  time.  In  a 
few  minutes,  as  many  as  78  parts 
may  be  firmly  retained  with  only  8 
screws.  Hie  V'arip;ik  is  designed  to 
fit  anv  standard  relay  rack  or  stand¬ 
ard  electronic  cabinet  enclosure 
mounting:  41,  5i,  7,  81,  lOi  in. 
panel  sections.  Circle  542  on 
Reader  Senice  Card. 


Transistor  Tester 

general  purpose 

B.MRr>-.\TOMic,  Inc.,  55  University 
Rd.,  Cambridge  58,  Mass.  Model 
KP-2  is  a  versatile  precision  instru¬ 
ment  for  analyzing  transistors  at 
frequencies  from  100  cps  to  200 
kc,  valuable  and  dependable  for 
both  lab  and  production  work.  It 
offers  a  current  range  of  from  100 
lia  to  1  ampere  with  two  regulated 
semiconductor  power  supplies  for 
bias  voltages  and  currents.  I  he 
direct  measurement  obtained  is 
based  on  “h”  parameters  using 
basic  simple  and  straightforward 
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Curtiss-Wright 


for  COLOR  t  Monochrome  TV  servicing 


com 


and  Monochrome 
dc  to  5  me  lab  ft  tv 
5’’  OSCILLOSCOPE 

£4«0 

»i2r 
Kit  *79” 


DISTORTION  ELIMINATING 
VOLTAGE  REGULATOR 


f  SWEEP 

GENERATOR 
ft  MARKER  £360 

w  »69” 


V  STRATEGIC 
W  LOCATION  FOR 
^  GROWTH  INDUSTRIES 

DAYTONA  BEACH 


i>mmc  eoMfxicjAMce 


Tube  ft 
Transistor 
Tester 
£666 

lrrT^]\ 


Metropolitan  Area 
Industrial  Sites 


Se*  the  M  ^ 
IN  STOCK  at  yojir 
,  ,  f  bo'hood  OtsUit 

■f  JlfJoT  Wfite  tor 

fKei  catalog  f 

J,.00  ..Tthirn 


•  Features  DC  Amplifiers! 

Flat  from  OC-4.5  me,  usable  to  10  me. 
VERT.  AMPl.:  sens.  25  rms  mv/in;  input  Z  3 
megS;  direet-eoupled  &  push-pull  thruout; 
K-follower  eoupling  bet.  stages;  4-step 
freq-compensated  attenuator  up  to  1000:1. 
SWEEP;  perfeetly  linear  10  eps-100  ke  (ext. 
cap.  for  range  to  1  cps);  pre-set  TV  V  t  H 
pesitiaes  (30  &  7875  cps);  auto.  sync.  ampl. 
&  lim.  PLUS:  direct  or  cap.  coupling;  bal. 
or  unbal.  inputs;  edge-lit  engraved  hjcite 
graph  screen;  dimmer;  filter;  berel  (its  std 
photo  equipt.  High  intensity  trace  CRT. 
0.06  usee  rise  time.  Push-pull  hor.  ampl., 
flat  to  400  kc.  sens.  0.6  rms  mv/in.  Built- 
in  volt,  calib.  Z-aiis  mod.  Sanvtooth  8  60 
cps  outputs.  Astig.  control.  Retrace  blank¬ 
ing.  Phasing  control. 


The  AC  Regulator  that 

Eliminates  Distortions 

•  Purniehpe  1.4  KVA  of  distortion- 
froo,  ±1%  rogulotod  powor  with¬ 
out  photo  shift 

•  330  nticrotoconds  reeovory  time  — 
fastest  available 

•  Simultaneously  provides  4  KVA 

of  electro-mechanically  reg¬ 

ulated  power 


Does  two  jobs  at  once 


Regulates  voltage  in  1  50th 
cycle  —  the  fastest  regulation 
available 


Reduces  line  distortion  to  lets 
than  0.3%  —  undetectable  on 
scope 


for  addifional  information,  write: 
Electronic  Equipment  Soles  Deportment 


MODEL  EE  100 A 

Price  $1,689  00 
FOB  Carlstadt,  N.  J 
Immediate  Delivery 


Entirely  eicctrsnie  sweep  circuit  (no 
mechanical  devices)  with  accurately-biased 
incredneter  for  excellent  linearity. 
Extremely  flat  RF  output;  new  A6C  eircait 
automatically  adjusts  osc.  for  max  output 
on  each  band  with  min.  ampl.  variations. 
Eiceptisnal  tuning  accuracy:  edge-lit  hair¬ 
lines,  6:1  vernier.  Swept  Osc.  Range  3-216 
me  in  5  fund,  bands.  Variable  Marfcer  Range 
2-75  me  in  3  fund,  bands;  60-225  me  on 
harmonic  band.  4.5  me  Xtal  Marker  Osc., 
xtal  supplied.  Ext.  Marker  provision.  Sweep 
Width  0-3  me  lowest  max.  deviation  to  0-30 
me  highest  max.  dev.  2-way  blanking.  Nar¬ 
row  range  phasing.  Attenuators;  Marker 
S‘ie,  RF  Fine,  RF  Coarse  (4-step  decade). 
Cables:  output,  'scope  horiz.,  ‘scope 
vertical. 


—  $1I75.(X)  I  COHPOItATION  • 
CIRCLE  334  READERS  SERVICE  CARD 


ATTRACT  AND  HOLD  TECHNICAL  PERSONNEL 


JACKSOKVRLI 


DAYTONA 
i  BEACH 


COMPLETE  with  steel  cover  and  handle. 

SPEED,  ease,  unexcelled  accuracy  &  thor¬ 
oughness  Tests  all  rectiving  tubes  (8 
Color  8  Monochrome  pic  tubes  with  adap¬ 
ter).  Cumpesite  indication  of  Gm.,  Gp  8 
peak  emission.  Simultaneous  sol  of  any  1 
of  4  combinations  of  3  plate  voltages,  3 
screen  voltages.  3  ranges  of  continuously 
variable  grid  voltage  (with  5%  accurate 
pot).  New  series-string  voltages;  for  600. 
450,  300  ma  types.  Sensitive  200  ua 
meter.  5  ranges  meter  sensitivity  (1% 
shunts  8  5%  pot).  10  SIX-pesitien  lever 
switches:  free-point  connection  of  each 
tube  pin.  10  pushbuttons:  rapid  insert  of 
any  tube  element  in  leakage  test  circuit 
8  speedy  sel.  of  individual  sections  of 
multi-section  tubes  in  merit  tests.  Direct- 
reading  of  inter-element  leakage  in  ohms. 
New  gear-driven  rollchart.  Checks  n-p-n  8 
p-n-p  transistors;  separate  meter  readings 
of  collector  leakage  current  8  Beta  using 
internal  dc  power  supply^^^^^^__ 


metropolitan 


■  DAYTO 
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■  BEACH 
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circuitry  for  optimum  dcpcndabilitv 
and  reliability  of  test  results.  Ilic 
test  set  is  used  with  an  external 
oscillator  and  vhm.  Circle  343 
on  Reader  Scrsicc  Card. 


SPURS  •  HELICALS  •  WORM  AND  WORM  GEARS  •  STRAIGHT  BEVELS 
LEAD  SCREWS  •  RATCHETS  •  CLUSTER  GEARS  •  RACKS  •  INTERNALS  •  ODD  SHAPES 


THE 


CIRCLE  237  READERS  SERVICE  CARD 


c 


c 


D-C  Power  Rectifier 
priced  at  $140 

Catks  F.i.kctronic  Co.,  2090 
Barnes  Avc.,  Bronx  62,  N.  Y.,  an¬ 
nounces  a  new  silicon  d-c  power 
rectifier.  Input  is  113  v,  1  phase, 
60  cvcles.  Output  is  30  v  d-c, 
0-10  amperes.  Regul.ition  is  5  per¬ 
cent;  ripple.  0.1  |X’rcent  rms. 
Meters  have  a  2  percent  accuracy, 
nimensions  are  19  in.  wide  bv  13 
in.  deep  by  lOi  in.  high.  \N 'eight 
is  >5  lb.  Circle  344  on  Reader  Sers- 
icc  Card. 


STANDARD 


I 


for  MILITARY  and  COMMERCIAL  PRECISION  DISPLAYS 

Shnlc  or  prodKtiM  ^ititlties  IMMEDIATELY  AVAIIAIIE  FOR  7/1",  1".  1-7/U", 
V.  2-1/1",  21/2",  CRT  necks. 

Write  for  Celco  deflection  yoke  catalogue  or  for  immediate  engineering  assistance  call 
ytur  nearest  Celco  plant. 


MHwok,  N.  i.  Miani,  Fla. 


Cicamoita.  Calif.  SosoMkawM,  Po. 


DAois  7-1123  PUia  1-MU  Yukon  2-2UI  ULptSoi  3-3Mn 

f 

A  I  i  1'!^  1  '  ^ 


Troasisfor  or  Vacuum  tuba  efrivo. 


Rotary  Switch 
subminiaturized 

Tiik  D.wtn  Co.,  Livingston.  N.  |, 
The  series  G  subminiature,  sealed, 
rotarv,  circuit  selector  switch  meas¬ 
ures  only  J  in.  in  diameter,  weighs 
1  oz  and  has  Ixxn  extensively  tested 
under  extremes  of  temperature, 
humiditv,  corrosion,  vibration,  ac¬ 
celeration,  shcKk  and  immersion. 
It  is  specifically  designed  for 
limited-space  applications.  Ratings 
arc:  100,000  cycle  life;  123  C  tem¬ 
perature;  contacts,  1  ampere  230  v 
d-c  resistive  and  330  ma  100  v  d-c 


CIRCLE  23S  READERS  SERVICE  CARD 


September  12,  7958  —  ELECTRONICS  engineering  issue 


Ovtaf-fMlIloit 


PROTECT 

YOUR  COMPONENTS 


at 

Monitor  I 

Low  Frequency 
crystals  to 
meet  high 
vibraiion 
requirements 


ELIMINATE  HOT  SPOTS 


Fully  tested  from  2  to 
2,000  CPS  vibration.  Accel¬ 
eration  of  15  to  30  G's. 
Frequency  range  16  to  100 
kc  —  typical  tolerance 
^  .012%  from  -40‘C 
to  ♦  70"C.  Lower  fre 
quencies  down  to  400 
cycles  available  in  other 
Monitor  types  with  less 
rigid  requirements. 


VENTILATED 

RELAY  RACK 
CABINETS 


Monitor  s  modern 
facilities  and  tech¬ 
niques  insures  the 
quality  of  all  units. 


^  1  u  ^ 


& 

S«! 

CIRCLE  219  READERS  SERVICE  CARD 

1  M  ewt  EMBOUOM  UMArtM  g- 

M 

8!t 

m 

••SS2S 

tor  audio  and  electronic  uses 


I 

If 


•4 


MODEL 

FCI-24V-68V4H 
Dolly  Optional 

STANDAID  UNITS; 
19”  to  24"  fonolt 
IB”  to  36"  Doop 

Matching  Contoloc 
Avoiloblo 

OTHERS  TO  YOUR 
SRECIFICATIONS 


Improved  cnLIb 
r9li9f 


GREATER  VAluE  AT  NO  INCREASE  IN  PRICE  |rRi 

Improved  features  illustrated  above  give  you  more  for 
your  money  than  any  similar  plug  on  the  market.  27,000  I 

These  deluxe  audio  plugs,  in  handsome  satin  nickel  Cannor 

finish,  give  protection  against  disagreeable  interference  mak«"i 

and  mechanical  noises.  Positive  latch  holds  firmly,  yet  holp  ya 
allows  for  quick  disconnect.  Improved  strain  relief  design! 
bushings  and  cable  clamps  accommodate  full  range  of 
microphone  cables.  Series  includes  wide  variety  of  shell  and^’tr 

types,  with  three  and  four  contacts.  Mates  with  Cannoa  today  « 

former  XL  series.  *« 

Like  all  the  plugs  in  the  complete  Cannon  line  the  CANNi 
XLR  series  is  manufactured  of  finest  quality  materials 
for  reliable,  long-lasting  service.  See  the  distributor  It'Aerr 
nearest  you  or  write  for  Bulletin  XLR-3. 
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27,000  kiaSs  ta  chaata  Iraail  Call  on 
Cannon  for  all  your  plug  naadt.  If 
we  don't  have  what  you  want.  wa’II 
make  It  for  you.  We’re  ready  to 
help  you  at  any  stage— from  basic 
design  to  volume  production— with 
the  largest  facilities  in  the  world 
for  plug  research,  development 
and  manufacturing.  Write  us 
today  about  your  problem.  Please 
refer  to  Dept.  120 

CANNON  ELECTRIC  COMPANY 

3208  Humboldt  St.,  L.A.  31,  Californio 

fVhere  RtHahilUy  for  Your  Product 
is  Our  CoHslant  Goal  S4S 

CARO 


iV  (Tl!Z±±>i  NOTE: 

ii  Adjustable  air-flow 

I*  §  pattern  to  your 

exact  needs  is 

S  effected  by  snap-in 

I  y.^  VA  closures— no 

-chimney'  effect 

a  Available  in  cabinets  or  consoles 
—with  12-9auge  or  steel  frame 
a  Adjustable  interior  rails  afford 
ready  mounting  for  chassis  slides 
a  Front  and  rear  doors  with  gloss 
panels  or  cutouts  a  Point  finim  to 
customer  requirements 

Write  far  Camplata  Data:  Sarias  FC/E 

ONE  SOURCE. aa - 

for  VENTILATED  RELAY  RACK 
CABINHS,  CONTROL  CONSOLES. 
BLOWERS,  CHASSIS,  'CHASSIS- 
TRAK'*,  RELATED  COMPONENTS 

ORchard  44310 

Western  Devices,  Inc 

600  W.  FLORENCE  AVE.,  INGLEWOOD.  CAL 

*For  Inquirias  on  ‘Chauii-TrakS  East  of  Rockies: 
Ckasiii-Trak  Carp..  525  S.  Wskstar  Are.,  laeianaeali: 
CIRCLE  241  READERS  SERVICE  CARD 
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inductive;  contact  resistance,  less 
than  0.008  ohm;  dielectric  strength, 
1,000  V  rms  iKtvveen  terminals  or 
to  ground;  low  capacitance  between 
all  parts.  Circle  345  on  Reader 
Service  Card. 


Focus  Coil 
higher  power 

Syxiromc  iNSiRtrsiKNis.  Inc., 
100  Industrial  Road,  .\ddison.  III. 
'lype  I’ZO  electromagnetic  focus 
coil  is  designed  for  photographic, 
flying  spot,  militarv  and  other  spe 
cial  purpose  1  i  in.  neck  diameter 
ert’s  requiring  short  focal  length  at 
high  (up  to  25  kv)  accelerating  po¬ 
tential  without  overheating.  Mini¬ 
mum  spot  distortion  is  assured  b\ 
machining  coil  case  to  close  dimen¬ 
sional  tolerances.  Together  with 
using  top  quality  soft  magnetic  iron 
in  the  case,  this  results  in  a  verv 
uniform  focusing  field.  Sharp  fo¬ 
cus  for  high  beam  currents  is  as¬ 
sured  by  the  large  i-d  to  focus  gap 
ratio.  Type  1'20  measures  1 1"*  in. 
i-d.  3i  in.  o-d.  IS  in.  long  and 
A  in.  front  to  gap  center.  Circle 
346  on  Reader  Service  Card. 


Our  contributions  to  the  system  coordination  of  the 
Polaris  program  are  another  important  milestone  in 
Vitro’s  forward  march  in  the  field  of  guided 
missile  and  underwater  weapon  systems. 


Polaris  is  only  one  of  several  exciting  projects 
being  tackled  by  our  professional  staff.  If  you  are 
an  experienced  engineer  or  physicist  and  would  like 
to  explore  the  imusual  combination  of  advantages 
available  at  Vitro,  please  .  .  . 


Writ*  to:  Manager,  Profatlional  Employment 
Vitro  Laborotoriet,  Dept.  309 
14000  Georgia  Avenue,  Silver  Spring,  Maryland 


Wirra  XeABORAXOXtZBS 

Division  of  Vitro  Corporation  of  America 


Laboratory  Magnet 
with  power  supply 

Advance  Industries,  Inc.,  640 
Memorial  Drive,  Cambridge,  Mass. 
Model  Al-1101.  a  laboratory  mag¬ 
net  and  associated  power  supplv 
that  produces  an  accurately  eon 
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•  tape  recorder  •  P.  A.  system 

•  portable  TV  set  •  hand  tools 

FROM  YOUR  CAR^  Boat  or  Plane! 


HX  am/ SM  SUBMIMIATURE  COMMECTORS 
Constant  SOn  65n  70n  impedances 


TFlmliiLE  transistor  coolers 


FOR  CHANGING  YOUR  STORAGE 
BATTERY  CURRENT  TO 

anywhere..*'  '  j  or 


Available  for  the  first  time  in  standardized  module  and 
strip  forms!  New  Modine  aluminum  transistor  coolers  effec¬ 
tively  dissipate  heat  generated  by  compact  electronic  circuits. 
Maximum-heat-transfer  design  holds  transistor  junction  tempera¬ 
ture  safely  within  design  limits.  Systems  equipped  with  refrigera¬ 
tion  cooling,  ram  air  or  blowers  provide  suitable  air  supplies  for 
these  coolers.  Size  requirements  can  be  quickly  determined  by 
consulting  our  Bulletin  ID- 158,  which  contains  performance  data 
and  application  information.  ^ 


OPKRATKS 

rOKTAM  TV  SfT 
dinttly  from  jreur  tatl 


OPBRATES  . 

•  TAH  UCOAOaS  ^ 

•  DicrariNC 
wACHiNts 

•  AUIIIC  ADDHtSS  L 

STSTtHAS  -  I  111  R 

•  arcriic  shaviks  \\ 

tUrtcMy  from  your  tar!  f 

MAKE  YOUR  CAR.  BOAT  OR  PLANE 
“A  ftOLLINO  OFFICE!” 


For  full  details  on  standard  and  cus¬ 
tom-built  Mudine  transistor  coolers, 
plus  Bulletin  ID- 1)8,  write  Electronic 
Cooling  Depr., Modine  Manufacturing 
Company,  1602  Dt-Koven  Avenue, 
Racine,  Wisconsin. 


MANUFACTURING  COMPANY 


T.iara  _ —  - 

CIRCLt  24J  RCADtllS  SfRVICI  CARD 


OPERATES 

•  tAOfOS 

•  ifcoto  PtAyris 

•  MixMAsrras,  ere. 

dir^dty  hwft  )rOEr  cor/ 


out  \ 
^  tiffhi  undtr  \ 
4axh  or  Ml  : 
frvnii  j 

comportmtfit  / 


Especially  designed  to  change  6  or  12  volt 
D.C  to  1 1 0  volt  AC  60  cycles. 


e  EXECUTIVES  e  POLICEMEN 

e  SALESMEN  e  REPORTERS 

e  OUTDOOR  MEN  e  FIREMEN 

e  PUBUC  OFFICIALS 

MODELS  6U.RHG  (6  vohs)  125  to  150  wgm.  Shipping 

wtifhr  27  lbs.  UsI  price . SB9.95 

DEALER  NET  PRICE . $59.97 

12U-RHG  (12  vohs)  150  to  175  wens.  Shipping  weighs 

37  lbs.  Ust  price . $19.95 

DEALER  NH  PRICE . $59.97 

Write  tor  literature  on  other  Site*  and  Model* 
el  ATR  INVintK.  priced  at  low  at  ff.fS  litt. 


WE  ARE  SPECIALLY  ORGANIZED 
TO  HANDLE  DIRECT  ORDERS  OR 
ENQUIRIES  FROM  OVERSEAS 
SPOT  DELIVERIES  FOR  U.S. 

BILLED  IN  DOLURS- 
SEHLEMENT  BY  YOUR  CHECK 
CABLE  OR  AIRNUIL  TODAY 


VhtW  MOOEtS  VHIW  DESIGNS  \  NEW  LITERSTURE 

"A"  lalt«r)  DiatMitrs  e  DC-AC  lisHltrt  .  Ant*  R*li*  Vibritirt 

AmKKAR  Tiiivism  $  Ramo  Co. 
SarUttf  PtorimttA  SiaCO  793 f 
SAINT  PAUL  1,  MINNESOTA.  U.  S.  A. 
CIRCLE  24S  READERS  SERVICE  CARO 


TRANSRADIO  LTD.  138a  Cromwell  Rd.  London  SW7  ENGLAND 
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truliccl.  adjustable  magnetic  field, 
is  now  iK-ing  offered.  It  has  an 
11 -in.  |)ole  diameter  and  features 
a  precision  control  system  which 
provides  a  selection  of  air  gap  flux 
densities  up  to  a  maximum  of  20,- 
000  gaus?.  Gap  width  may  be  con¬ 
tinuously  adjusted  from  zero  to  any 
specified  xalue.  Other  features  in¬ 
clude  replaceable  energizing  coil 
sections  and  cooling  coils,  hnilt-in 
surge  protection  and  a  choice  of 
accessories  such  as  a  positioning 
platform  and  a  servo  control  field 
regulator.  Circle  on  Reader 
Service  Card. 


Power  Supply 
transistorized 

ARD  CoRP.,  2465  Lincoln  Blvd., 
X'enicc,  Calif.  ITic  Little  .Monster 
hermetically  sealed,  transistorized 
a-c  to  d-c  power  suppiv  furnishes 
from  ±7  to  ±20  v  d-c  output  as 
requested  (±10  v  d-c  at  200  ma). 
Regulation  is  within  0.01  percent; 
ripple,  less  than  0.2  v  rms;  size. 
6J  in.  bv  54  in.  bv  2t'«  in.;  weight. 
2J  lb.  Circle  548  on  Reader  Serv¬ 
ice  Card. 


Resistors 
lower  wattage 

Sprague  F.i.eciric  Co.,  North 
.\dams.  Mass.  The  addition  of  new 
miniature  4  and  \  w  ratings  to  the 
line  of  depositcd-carbon  I'ilmistors 
in  hermeticallv-scaled  ceramic 
ca.scs  has  been  announced.  These 
resistors  fuliv  meet  all  requirements 
for  Characteristic  B  resistors  of 
specification  MIL  R-10509B.  Circle 
549  on  Reader  Service  Card, 


CIRCLE  246  READERS  SERVICE  CARD 
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^  MODEL  V47  SHAKER 

W  Force  to  21b 
/  Frequency  to  10  kc  s 


d. 


USING  THE 


Adjustable  and  Fixed 
Linear  inductors 
Introduced  by  Pulse 

A  new  line  of  adjustable  and  fixed  linear 
inductors  is  now  available  from  Pulse  Engi¬ 
neering 'Pulse  linear  inductors  are  designed 
to  replace  toroids  in  wave  filters,  resonant 
circuits,  impedance  choke  applications,  and 
resonant  transformer  applications. 

Pulse  linear  inductors  provide  a  marked  im¬ 
provement  over  toroids  in  several  respects. 
Variation  of  inductance  is  absolutely  linear 
from  —55  C  to  4-125'C.  Temperature  co¬ 
efficients  of  55  parts  per  million  to  161  parts 
per  million  are  available.  They  are  self-com¬ 
pensating  with  polystyrene  foil  capacitors  in 
resonant  meshes.  They  have  a  higher  Q  over 
a  wider  range,  typically.  500  at  50  kc.  Pulse 
linear  inductors  are  more  astatic  than  tor¬ 
oids  and  possess  a  lower  external  field. 
Other  advantages  include  low  price,  small 
size,  Q  variation  of  :tl0%  from  — 30'C  to 
-f85*C.  inductance  range  of  100  Mh  to  2h. 
The  adjustable  inductor,  VL  Series,  has  a 
variable  inductance  of  ±  7%  of  center  value. 
By  using  these  linear  inductors.  Pulse  has 
been  able  to  improve  the  frequency  attenu¬ 
ation  response  of  their  filter  networks,  re¬ 
duce  the  sizes  and  achieve  an  excellent 
stability  of  attenuation.  (See  graph) 
CHANGE  IN  INDUCTANCE 
VS. TEMPERATURE 


A  TYPICAL  MINIATURE 
TUBE  TEST.RIG 


POR  NEW  ECONOAXr  IN  TESTING  UM  (he  •nuliett  of  the 
<t<X)D,MANS  Shaken  (Model  V  47),  deiinned  for  thruiu  up 
10  i  lb.  over  ihe  frequency  ranee  d.c.— lokc  t.  Ideal  for  teiunc 
small  items,  electronic  components,  relays,  watches,  etc. 
FIVE  watts  maximum  driving  power  only  needed,  releasing 
larger  shaken  for  heavier  work. 

AS  AN  ACTUATOR  GOODMANS  V47  ix  available  with  coU 
resistances  of  3  ohms,  30  ohms,  or  300  ohms  for  use  with 
electronic,  magnetic,  or  transistor  sennvamplilien. 

NO  FIELD  SUPPLY  is  requited  for  these  high  eiliciency, 
permanent-magitet  transduccn. 


soiAimipfr 


Writt  or  call  note  for  fuller  details. 


TERN  DIVISION 

SOLARTRON  INC 
SKI'l  COOPER  STREET. 

CAMDEN  2.  N  ). 

Phona :  Woodlawn  4^ 302a 

CANADIAN  ENQUIRIES  TO: 

HKKAM  HISTRUMENTS  A  SUPPLT  LTD., 

♦♦  Raral  Parkway,  TaraM*  IS,  Oiitarl*.  Phana  Charry  4-Aiai 
CIRCLE  247  READERS  SERVICE  CARD 


•  WESTERN  DIVISION 

SOLARTRON  INC. 

I07tl  BURBANK  BOULEVARD, 
NORTH  HOLLYWCX>D.  CALIF. 
Phona  r  Stanlay  7-S(WI 


lndustry‘s  pr«f«rrBd  '*instrum«nt  of  a  Htousond 
uses".  Accufoto,  ruggod,  vorsotile  STANDARD 
Elapsed  Time  Indicators.  Synchronous  motor  drive. 
Electric  clutch  controlled  by  monual  or  automotk 
switch  or  output  of  electronic  tubes.  Manual  or 
electric  zero  reset.  Units  for  flush  panel  mounting 
or  portable  use. 


DECREES  CENTIGRAOE 

New  Pulse  linear  inductors  are  available  in 
quantity  now.  For  complete  technical  infor¬ 
mation.  prices,  and  delivery,  call  your  near¬ 
est  Puise  Engineering  representative  or  write 
to  Dept  E9 


S-100 


6000  sac. 


1/100  min. 


d:.0002  min. 


Raesratl  Bulletin  Ne.  1VB. 


THE  STANDARD  ELECTRIC  TIME  COMPANY 


CIRCLE  249  READERS  SERVICE  CARD 


CIRCLE  244  READERS  SERVICE  CARD 
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Literature  of 

MATERIALS 


HUNDRED  MILLION 
MEOOHMMETER 


Epoxy  Casting  Compound.  Iso- 
chcin  Resins  Corp.,  221  Oak  St., 
Providence  9,  R.  I.  Technical  data 
bulletin  DB-441'8127  fully  de¬ 
scribes  Isocast  441,  a  tM'o-p;irt  100 
percent  solids  epoxy  resin  casting 
and  sealing  compound  which  con¬ 
tains  no  reactive  diluents  or  inert 
plasticizers.  Circle  550  on  Reader 
Sen  ice  Card. 


This  new  Hundred  Million 


Megohmmeter 


offers  high  stability, 


large  easy  to  read  scale 


Metal  Charts.  Fanstecl  Metal¬ 
lurgical  Corp.,  North  Chicago,  Ill., 
has  published  two  new  metal 
charts.  One  shows  the  melting 
points  of  the  metals  both  in  h  and 
C  scalc-s.  The  other  shows  the 
densities  of  metals.  Charts  are  avail¬ 
able  to  those  requesting  them  on 
companv  letterht“ads. 


and  simplicity  of  operation 


automatic  discharge 


networks  permit  fast  and 


safe  measurements  on 


Plastic  lamiinates.  Ncu  England 
I.imiinates  Co..  Inc.,  481  Canal  St., 
Stamford,  Conn.  A  4-page  two- 
crilor  booklet  outlines  the  tom- 
piun’s  philosopin,  facilities  and 
products  in  the  held  of  high-quality 
clad  and  unclad  plastic  laminates 
for  the  electrical  and  electronic  in¬ 
dustries.  Circle  551  on  Reader 
Sers  icc  Card. 


capacitors. 


Built-in  leakage' 


current  guard 


USEFUL  RANGE:  1  MEGOHM  TO  100  MILLION  MEGOHMS 
5  TEST  VOLTAGES:  SO,  100,  200,  500,  AND  1000  VOLTS  d.c. 
Meter  scale  calibrated  from  1  to  100  Megohms  with  7  range 
multipiiers:  x1,  xIO, . .  xIO^. 

Accuracy  at  fuii  scale  deflection  from  2%  to  5%  depending  on  range. 


Strontium  Salts.  Hummel  Chem¬ 
ical  Co..  90  W  est  St.,  New  York  0. 
\.  V..  has  issued  a  product  list 
describing  their  line  of  strontium 
salts  which  arc  used  in  the  manu¬ 
facture  of  fluxes  and  electronic  tuln; 
coatings.  Circle  552  on  Reader 
Sers  ice  Card. 


Radiometer,  a  leading  Scandinavian  instrument  manufacturer  with  a 
world  wide  service  organisation,  offers  a  line  of  50  different  instru¬ 
ments  such  as:  AF-OSCILLATORS 

R-L-C  BRIDGES 

STANDARD-SIGNAL  GENERATORS 
S(f|**3i)S  VACUUM-TUBE  VOLTMETERS 

WAVE  ANALYZERS 
ELECTROCHEMICAL  INSTRUMENTS 


I'eflon  RckIs.  Chemplast,  Inc..  5 
Central  .\ve..  East  Newark,  N.  j.. 
announces  a  4-page  briKhure  on  its 
line  of  Teflon  rod  stock.  It  gi\c-s 
sizes  axailable,  engineering  data, 
tips  on  machining  and  tvpical  uses. 
Circle  555  on  Reader  Service  Card. 


Write  for  complete  information, 


COMPONENTS 


Represented  in  the  United  States  by 

INTa  INCa  3355  Edgecliff  Terrace  Cleveland  11  Ohio 


AN  Connectors.  The  Deutsch 
Co..  7000  Avalon  Bhd.,  Los  An¬ 
geles  5,  Calif.  An  easily  used  wall- 
chart  (22  in.  by  28  in.)  graphically 
prosides  a  simple  method  for  se- 
lectiiiE  the  proiXT  AN  connector 


Represented  in  Canada  by 

BACH-SIMPSON  London/Ontario 


CIRCLE  2S0  READERS  SERVICE  CARD 
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the  Week 

for  an  application.  Circle  354  on 
Kcadei  Service  Card. 

Angular  Aceeleroineter.  Kdcliff 
Instruincnts.  1711  South  Mouutaiu 
.\\c.,  Monrovia.  Calif.  .\u  illus¬ 
trated  cugiuceriug  data  sheet  on 
model  (>-9  angular  aceeleroineter 
for  eoiitrolliug  spur  or  rotation  of 
inissiles  is  now  asailable.  Circle  355 
on  Reader  Service  C^ard. 

Crvstal  Kilter  Networks.  Hlilev 
K.leetric  Co.,  Union  Station  Bldg., 
K.rie,  Pa.  Crvstal  filter  networks  is 
the  snhjeet  of  bulletin  509.  It  con¬ 
tains  reference  data  and  curses  on 
crvstal  filters  for  5  inc,  10.7  me  and 
13  me.  Circle  356  on  Reader  Ser¬ 
vice  Card. 

IX'cade  Oiiinter  'I'nlres.  Ssisania 
I'.leefric  Prodnets,  Inc.,  1740  Broad¬ 
way,  Ness  ^'ork  17,  N.  Y.  .\  ness 
technical  brniklet  lists  nnninunn 
and  inaxiinnin  ratings  on  a  sarietv 
of  bidirectional  counter  tnlx;s. 
C’ireic  357  on  Reader  Service  Card. 


Instance  IXteetor.  Bentiv  Scien¬ 
tific  Co.,  2S11  Sesenth  St.,  Berke- 
les  10,  Calif.  Bulletin  No.  15  de- 
scrilK-s  the  iikkIcI  I')-15  distance 
detector,  a  precision  eleetronieehan- 
ieal  transducer  svhieh  generates  an 
output  soltage  as  a  fnnetion  of  dis¬ 
tance.  Circle  358  on  Reader  Ser¬ 
vice  Card. 

Microwave  C'.oin|)onents.  Airann 
Inc.,  139  I'’.,  l  irst  .\sc.,  Roselle, 
N.  |.,  has  released  their  ness  uncro¬ 
ss  as  e  coinjxinents  catalogs.  'The 
briK'hnres  offer  Ixitli  mechanical 
and  electrical  characteristics  as  well 
as  .\ireom  pint  number.  Circle  359 
on  Reader  Sersicc  C'ard. 

Pilot  Lights,  nialight  Corp.,  60 
Stewart  .\se.,  Brixiklyn  37,  N.  Y. 
I’orm  1.-161  is  a  16-page  digest  of 
amdensed  technical  information 
on  a  svide  range  of  Hialco  pilot 
light  assemblies  and  the  appropri¬ 
ate  lamp  types  housed  therein.  Cir¬ 
cle  360  on  Reader  Sersicc  Card. 

Relays.  Knrman  K.leetric  Co.,  191 
Nesvel  St.,  Bnxiklyn  22,  N.  Y.  A 


Nosv  in  prrxluction  by  Bendix  are 
eight  new  15-ampcrc  power  transistors 
capable  of  svsitching  up  to  1000  svatts 
— and  you  can  get  immediate  delivery 
on  all  eight  types. 

Xesv  in  design,  the  transistors  hav’C  a 
higher  gain  and  flatter  Ix'ta  curve.  The 
s«*ries  are  categorized  in  gain  and  solt- 
age  breakdown  to  provide  optimum 
matching  and  to  eliminate  burn-out. 
Straight  pins  or  flying  leads  can  be 
supplied  on  reejuest. 

Ask  for  complete  details  on  this  new 
Bendix  transistor  series  .  .  .  and  on  the 
complete  Bendix  line  of  power  recti¬ 
fiers  and  posver  transistors.  Write 
SKMICONDUCTOR  I'ROUL’CTS,  BE.NDIX 
AVIATION  CORPORATION,  LONG  BRANCH, 
NESS'  JERSEY. 


Current 
Gam  at 
10  Adc 

Collector -to- Emitter  Voltage  Rating*  | 

30 

40 

70 

80 

20-60 

2N1031 

2N1031A 

2NI031B 

2N1031C 

50-100 

2N1032 

2N1032A 

2N1032B 

2N1032C 

*Comp*ttbl«  collactoi-tO'bts*  brukdowns  rin|«  20- 50^ 
kiglitf. 


WmI  Coo»t  Sol«»  ond 
117  C.  froind«<Kio  Ivrbonk,  Colif. 
Collodion  AlViliotoi  ComputinQ  Dovkot  of  Conodo,  Ud^ 
P.  O.  Boh  50$.  OttowQ  4.  Ont. 


Import  Solos  A  Sonrkoi  Bondis  btomotional, 
203  t  42nd  Si..  Now  York  17,  N.  Y. 


Division 


lONO  MANCM.  N.  J. 
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4-pagc  colored  brochure,  No.  58-^, 
features  complete  illustrations,  tech¬ 
nical  descriptions  and  prices  of 
1  32  relays  that  arc  stocked  by  dis¬ 
tributors.  Circle  561  on  Reader 
Senice  Card. 


Rectifiers.  Bradlev  l^iboratories, 
Inc.,  New  Haven  11,  Conn.  .\ 
four-page  folder  contains  informa¬ 
tion  on  a  new  line  of  diffused  junc¬ 
tion  silicon  rectifiers.  It  also  de- 
scrilx?s  and  illustrates  the  basic 
t\pcs  of  Bradley  sacuinn  processed 
selenium  and  copper  oxide  recti¬ 
fiers.  Circle  362  on  Reader  Service 
Card. 


I'ransformers.  Eisler  'rransformcr 
Co.,  Inc.,  16  N.  Salem  St.,  Dover, 
N.  J.,  has  issued  a  four-page  bro¬ 
chure  showing  jjart  of  their  new 
facilities  and  different  tvpes  of 
transformers  constructed  bv  the 
company.  Circle  363  on  Reader 
Sersice  Card. 


I'ransistor  Interchangeabilitv 
C'hart.  Cicncral  'I'ransistor  Corp., 
91-27  138th  Place,  Jamaica  33, 
N.  Y.,  has  available  a  resist’d  up- 
to-date  transistor  interchangeabilitv 
chart.  It  covers  all  ElA  registered 
ts-pxjs  comparable  to  G'l’  tvpes. 
Circle  364  on  Reader  Service  Card. 


ACTUAL  SIZf 
’A"  dio.  ■  I5/3J 


'Fiibe  Clamps.  'The  Birtcher 
Corp.,  4371  Valley  Blvd.,  Los  .\n- 
gclcs  32,  Calif,  New  designs  of 
heat  reducing  Kool  fOamps  arc 
shown  in  16-j)agc  catalog  5-KK. 
Typics  are  listed  for  all  snbminiaturc 
and  miniature  tubes  and  many 
components,  in  both  Ijeryllium  cop¬ 
per  and  99 i  picrccnt  pure  heat 
treated  silver.  Circle  365  on  Reader 
Scrsice  Card. 


new  APH  ^  Hermetical  Seal  Precision  Potentiometer 
has  been  proven  by  Mass  Spectrometer, 
**Radiflo**  and  other  rigid  leak  detection  tests. 


Why  pay  extra  for  epoxy  enrapnula- 
tion,  when  Waters  seals  both  ends  of 
the  APH  H  so  tif^ht  that  leakafce  is 
reduced  as  close  to  zero  as  you  need. 
Its  “O”  ring  shaft  seal  dams  out 
moisture  and  salt  spray.  Its  glass-to- 
metal  seal  minimizes  leakage  at  the 
terminal  lugs.  Its  pre-tinned  flange 
eases  air-tight  soldering  into  the 
panel. 

It's  a  “hot"  pot,  too!  APH  M  derates 
to  zero  watts  at  150®C.  l*/4  watts 
may  be  dissipated  at  125*C.  ...  4 
watts  at  80*C. 


Resistance  range  is  from  M  to  100,000 
ohms  with  a  tolerance  of  ±5%. 
Linearity  tolerance  is  ±3%  .  .  .  tighter 
on  request. 

Meets  military  specificalions:  MIL-E- 
5272A,  MIL-R-19,  MIL-STD-202  and 
others  as  applicable. 

Bulletin  APH 

gives  you  complete 

details  about  stand-  ^  ^  I 

ard  and  optional  ^  i 

electrical  and  me-  j 

chanical  specifica-  i 

tions.  Write: 


EQUIPMENT 


Computer  Design  Techniques. 
Control  Data  Corp.,  501  Park  Avc., 
Minneapolis  4,  Minn.  New  design 
techniques  to  acaimplish  substan¬ 
tial  savings  throughout  engineering 
dcsclopmcnt  programs  for  elec¬ 
tronic  digital  computers  arc  de¬ 
scribed  in  a  recent  booklet.  Circle 
366  on  Reader  Service  Card. 


BOSTON  POST  ROAD.  WAYIAND,  AAASSACHUSEHS 
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MOLDED  RESISTORS 


retain  their  values! 

S.  S.  White  Molded  Resistors  retain  their 
original  values  and  never  deteriorate  due 
to  age! 

S.  S.  White  resistors  serve  dependably 
in  hundreds  of  commercial . . .  industrial 
. . .  and  scientific  applications.  They  are 
characterized  by  low  noise  level . . .  pre* 
cision .  .  stability  . . .  negative  tempera¬ 
ture  and  voltage  coefficients.  Non-hydro- 
scopic  base  withstands  temperature  and 
humidity  They  are  compact,  have  ex¬ 
cellent  stability  and  mechanical  strength. 

For  full  details,  write  for  our  Bulletin 
5409.  We  ll  be  glad  to  help  you  apply 
these  high-quality. “all-weather"  resistors 
to  your  product.  Just  drop  us  a  line. 

FIXED  RESISTANCE  VALUES 
RANGE  FROM  1000  OHMS  TO 
10,000,000  MEGOHMS! 


65 X  Molded  Resistor .  I  watt 

80X  Molded  Resistor .  3  watts 


S.  S.  WHITE  INDUSTRIAl  DIVISION 
to  Eo»t  40tli  SirMi,  N*w  York  16,  Now  York 

Woitorn  OHico:  0*P*'  R 
1839  Wort  Pko  8lvd.,  Lot  Angolot  6.  CalK. 
CIRCLE  2S1  READERS  SERVICE  CARD 


Vitae  St.,  Los  Angeles  45,  Calif. 
A  four-page  bulletin  describes  the 
unusual  features  of  a  new  pro¬ 
gramming  method.  'I  hc  system  de¬ 
scribed  is  designed  for  use  with  the 
Bendix  G-15  general  purpose  digi- 
;  tal  computer  and  is  a  major  sim- 
I  pliBcation  in  the  process  of  writing 
j  instructions  to  a  computer.  Circle 
I  367  on  Reader  Service  Card. 

I3ata  Link  Receiver.  Lear  Astron- 
ics  Division,  5171  S.  Bundy  Drive, 
Santa  Monica,  Calif.  A  single-sheet 
bulletin  contains  an  illustrated 
description  and  engineering  specifi¬ 
cations  for  the  model  5601  data 
link  receiver,  a  command  receiver 
designed  t^i  operate  in  missile  en¬ 
vironments.  Circle  368  on  Reader 
Service  Card. 

Magnetic  I3-C  .Amplifier.  Cahnag 
Division  of  California  Magnetic 
Control  Corp.,  11922  V^alcrio  St., 
N.  Hollywood,  Calif.,  has  available 
an  engineering  bulletin  complctelv 
describing  the  100C3,  an  ultra- 
stable.  linear,  polarity  sensitive, 
drift  free  magnetic  d-c  amplifier. 
Circle  369  on  Reader  Service  Card. 

Modular  Oscillosco|res.  Advanced 
Klectronics  Mfg.  Corp.,  2116  S. 
Sepulveda  Blvd.,  Los  .Angeles  25, 
Calif.  Complete  specifications  and 
prices  of  the  miHlel  200  scries  of 
modular  oscilloscopes  are  contained 
in  a  new  six-page  short  form  cata¬ 
log.  Circle  370  on  Reader  Service 
Card. 


FACILITIES 

.Analog  Computer  .Application. 
Klectronic  Associates.  Inc.,  Long 
Branch,  N.  J.  .Application  Bulletin 
No.  5  is  entitled  “.An  .Analog  Com- 
.putcr  Study  of  the  Stabilitv-  of  a 
Molten  /.one  Refining  PrcKCss  used 
in  the  Production  of  'I’ransistors”. 
Circle  371  on  Reader  Service  Card. 

Standard  Time  Signals.  General 
Radio  Co.,  275  Massachusetts  .Avc., 
Cambridge,  Mass.  Volume  32  No. 
13  of  the  E.vpcrimcnfer  contains 
an  article  on  improving  the  ac- 
curaev  of  compiirison  between  radio 
and  local  time  standards.  Circle 
372  on  Reader  Service  Card. 
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TELEMETERING  ENGINEERS 


SONAR  I. 
ANTI-SUBMARINE 
WARFARE  ENGINEERS 

MARINE  HYDRAULIC 
ENGINEERS 


There  are  important  positions 
available  in  these  small,  inde¬ 
pendent  engineering  groups  at 
Bendix-Pacific  for  engineers  at 
all  levels.  Bendix-Pacific  is  par¬ 
ticularly  interested  in  strong, 
analytical  engineers  who  have 


the  calibre  and  capabilities  to 
advance  into  systems  engineer¬ 
ing  programs. 


PIsot*  writ*  W.  C.  Wolktr 
your  quolificotioot  or  fill  In 
Iko  coupon  ond  moil  It  today. 


W.  C.  Walktr,  Entintarini  Emelqym't  Mgr. 
•ttidii-Pacine,  aindii  Ayiatiwi  Carp. 

11M0  Sliarman  Way,  No.  Hallywood,  Calif. 

I  am  interested  in  (check  one) 

□  Electrical  □  Mechanical  Engineering 

I  am  a  graduate  engineer  with _ 

_ _ _ degree. 

I  am  not  a  graduate  engineer  but  have 
_ _ -  year*  experience. 
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PLANTS  and  PEOPLE 


PSI  Plans  Mammoth  Plant 


An  advanced  engineering,  produc¬ 
tion  and  administrative  center 
(architect’s  concept,  above)  for 
the  development  and  production  of 
semiconductor  devices  will  be  built 
by  Pacific  Semiconductors,  Inc., 
near  the  Los  Angeles  International 
Airport. 

Ultimate  investment  in  land  and 
equipment  was  estimated  at  $10 
million,  with  exentual  emplox  mcnt 
at  3,000. 

The  announcement  was  made 
recently  by  Harper  Q.  North,  presi¬ 
dent  of  the  firm,  which  is  engaged 
in  research,  development  and 
manufacture  of  semiconduetor  de- 
sices  in  all  fields  of  commercial 
and  militars'  activity,  including 
computers,  geophysical  electronic 
systems,  guided  missiles  and  satel¬ 
lites. 

North  said  the  new  PSI  Center 
will  be  built  in  several  increments. 
W’hcn  fullv  developed  it  will  com¬ 
prise  500,000  sq  ft.  It  will  augment 
a  present  43,000  sq  ft  facility  in 
Culver  City  which  the  firm  will 
continue  to  operate. 

First  increment,  a  48,000  sq  ft 
unit  on  an  18  acre  site,  represents 
an  investment  of  SI  million,  with 
equipment.  Now  under  construc¬ 
tion,  it  will  be  occupied  early  next 
vear  and  will  employ  an  additional 
500  people. 

The  second  increment,  also  48,- 
-  000  sq  ft,  is  planned  for  1959. 
W'^ith  the  present  rate  of  company 
growth.  North  estimates  the  entire 
center  will  be  required  in  the  early 
1960’s  and  further  expansion  may 
be  neccssars'  by  1965. 

Rapid  changes  in  the  state  of 


the  semiconductor  art,  which  in 
turn  require  corresponding  changes 
in  production  techniques,  are  an¬ 
ticipated  in  the  building  plans. 

riie  entire  manufacturing  le\cl 
will  be  subfloored.  It  will  house 
all  lines  carrsing  utilities  essential 
to  production  in  networks  that 
will  make  any  utility  readily  avail¬ 
able  in  any  corner  of  the  plant. 
Six  gas  lines  will  carry  oxygen, 
nitrogen  and  other  gases.  Interior 
power  lines  will  furnish  120,  240 
and  480  volts  and  regulated  volt¬ 
age  supplies. 

Need  for  personal  communica¬ 
tion  will  be  met  through  split- 
lt“\el  floors  and  other  design  fea¬ 
tures. 


Zenith  Elects 
Engineering  V-P 

Recently  elected  v-p  in  charge  of 
engineering  at  Zenith  Radio  Corp., 


Chicago,  Ill.,  is  J.  F..  Brown  (pic¬ 
ture). 

Brown  has  been  Zenith’s  assistant 
v-p  since  1943  and  chief  engineer 
since  1940.  He  joined  the  corpo¬ 
ration  in  1937. 

Lenkurt  Forms 
New  Division 

In  San  Carlos,  Calif.,  Lenkurt  F.lec- 
tric  Co.  announces  formation  of  a 
separate  division  to  handle  in¬ 
creased  military  business.  The  new 
unit  will  lx;  responsible  for  future 
military  production  contracts  as 
well  as  for  research  and  develop¬ 
ment  projects.  Many  of  Lenkurt’s 
key  engineering  and  production 
people  have  been  assigned  to  the 
militars  group  to  work  indepen 
dcntly  of  the  firm’s  commercial  op¬ 
erational  structure. 


Blakely  Takes 
New  Post 

Appoinimeni  of  Rolxrrt  T.  Blakely 
(picture)  as  corporate  staff  engi¬ 
neer,  a  new  position  in  the  execu¬ 
tive  engineering  office,  has  Ixen 
announced  by  Ir\en  I'raxis,  \-p  of 
research  and  engineering.  Bur¬ 
roughs  Corp. 

I’hc  position  was  established  to 
assist  Travis  in  planning  the  engi¬ 
neering  program  for  the  Series  C 
electronic  high  speed  printing  and 
tabulating  machine.  Blakely’s  head¬ 
quarters  will  be  at  Control  Instru¬ 
ment  Co.,  Brooklyn,  N.  Y.,  Bur¬ 
roughs  subsidiary,  where  the  Scries 
G  is  being  prrxluccd. 

Blakely  joined  Burroughs  at  the 
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For  better  performance  in  your  ser\’o  systems,  make  a  Humphrey 
potentiometer  an  intej^ral  part  of  the  hydraulic  actuator.  You 
(^t  most  accurate  feedback  and  zero  backlash.  You  eliminate 
brackets  and  external  mountings  that  take  up  space  and  permit 
mechanical  deflection,  introducing  errors. 

Humphrey  makes  a  complete  line  of  rectilinear  and  sector  poten¬ 
tiometers  for  severe  duty  applications.  Typical  of  the  tough 
environmental  conditions  they  are  meeting  in  current  missile 


Humohre 


DEPT.  E  98  2805  CANON  STREET 


SAN  DIEGO  6,  CALIFORNIA 


ELECTRO, MECHANICAL  INSTRUMENTS 


INSTALL  HUMPHREY  POTENTIOMETERS  INSIDE 
ACTUATORS  FOR  HIGH  PERFORMANCE  SERVOS 


POR  COMRLKTK  •YSTKMS.  •RKCIFV  HUMPHREY  OYRORCOPER.  ACCKLKROMKTK 

CIRCLE  2SS  READERS  SERVICE  CARD 


■  .  POTENTIOMETER 
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applications  are  vibration  25  G.  10  to  2,000  cps,  and>shock 
of  100  G  while  operating. 

If  your  application  imposes  stringent  demands  on  potentiom¬ 
eters.  let  Humphrey  engineers  recommend  a  standard  Humphrey 
model  or  design  a  special  potentiometer  to  meet  your  exacting 
specifications.  Complete  qualification  tests  to  your  specifica¬ 
tions  can  be  furnished.  Phone  or  write  today  for  information 
on  Humphrey  ruggedized  precision  potentiometers 


3k 


Research  Center  in  Paoli,  Pa.,  in 
1956.  after  having  been  associated 
with  IBM  Corp.  for  20  years. 


Kxi'ansion  of  tlie  products  and 
serxices  of  a  major  subsidiary  of 
General  Precision  Kqnipinent 
Corp.  and  a  name  change  to  reflect 
the  expansion  were  recently  an¬ 
nounced.  GPK  Controls.  Inc.  is 
file  new  name  of  the  former  As- 
kania  Regulator  Co. 

GPK  Controls  will  offer  a 
broader  line  of  engineering  services 
and  products  for  automatic  process 
control  to  industry  through  expan¬ 
sion  of  its  own  products  and  serv¬ 
ices  and  by  integration  with  certain 
products  and  technical  scrxiccs  of 
three  other  GPK  subsidiaries.  Com¬ 
panies  in  this  group  are  I.ibrascope. 
Inc.  of  Glendale.  Calif..  Kink  .Avia¬ 
tion.  Inc.,  Binghamton.  N.Y..  and 
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I  Nkwi.y  elected  vice  president  of 
Clcvitc  Corp..  Cleveland.  Ohio,  is 
A.  L.  \V.  Williams  (picture).  Also 
a  Clcvitc  director,  he  had  until  now 
been  in  charge  of  the  corporation's 
research  center. 

Operations  at  the  center  will 
now  be  directed  by  Hans  )affc.  who 
becomes  director  of  electronics  re¬ 
search,  and  by  Arthur  D.  Schwopc, 
who  becomes  director  of  mechani¬ 
cal  research. 


now  you^re  all 

set  to  make  pots! 


Here  s  highest  resolution  in  a  standard  suh-minialure  pot:  The  Series 
500  Acepol^.  Single-turn.  l/2"  size,  from  ~55°C  to  /25®C  ±2% 
resistance  tolerance.  0.3%  independent  linearity.  Special  proto¬ 
type  section  insures  prompt  delivery. 


ELECTRONICS  ASSOCIATES,  INC. 


99  Dev*r  SirMt,  Semcrvill*  44,  Mott 


SOM*rM«  6  SIM  TMX  SMVl  Ul  WmI  U«i««  WUX 


Ac^potlK  Ac«lrifli*  A<«f«i4|l  AppI  fpr 


GPE  Subsidiary 
Shows  Growth 


If  you're  a  fanatic  about  resolution,  you  could  wind  your  own  potsl 
Of  course,  it  is  a  bit  of  a  nuisance  having  to  design  and  build  those 
special  winding  machines  able  to  deliver  0.1%  lineanty  Just  dream 
up  some  fancy  controls  to  keep  the  windings  and  spacing  within 
microscopic  tolerances,  and  you  might  make  it! 


But  if  you  want  to  save  all  that  fuss,  just  come  to  Ace 
already  designed  and  developed  our  own  special 
winding  machines,  and  they’re  all  running  nicely, 
turning  out  the  kind  of  close  linearity  and  high 
resolution  through  winding  and  spacing  accuracy  j 

that  only  these  machines  .  .  .  and  Ace  know-how  ■ 

.  .  .  can  produce.  So  don  t  huild-it-yourselfl  For  H 

pots  with  the  accuracy  that  pays  off  in  performance.  ^ 

see  your  Acerep! 


Elect  V-P  At 
Clevite  Corp. 


"7li«  atturacy  of  an  Instrumont 
Is  no  bottor  than  Its  callbratad  scala. 


Kcarfott  Co.,  Inc.,  Little  Falls.  N.J. 

F.xccutivc  offices  of  CPE  Con¬ 
trols  arc  in  Chicago.  111.  Eastern 
and  western  regional  sales  head- 
(|uarters  arc  in  the  home  offices  of 
Kearfott  and  Librascope.  llcad- 
t|narters  of  the  national  sers'icc  or- 
gani/ation  will  be  at  Link  Aviation. 


SENSITIVE  RESEARCH 
SCALE  DRAWING  MACHINE 


For  tho  procito  hand>drawing 
of  Eloctrical  Indicating 
1^  Instrumont  scalos. 


Hynes  Joins 
Hollenbeck 


(asiks  a.  llvNKS.  htriner  director  of 
eomiiKTcial  deselopinent  for  Chrs'V 
ler  Corp.,  has  Ixfii  named  to  direct 
the  midwest  operations  of  Hollen- 
Ixek  and  Co..  \i*w  York  manage¬ 
ment  nnisulting  firm  s|x;ciali/ing 
in  viles.  distribution,  marketing  and 
priKlnet  dh  ersifieatinn. 


TypiMl  AC*OC  Patyrwifar  iMh 

TIm  ilod»l  SCAIAA  is  designed  for 

use  by  military  and  industrial  parsonnal 
engaged  in  the  repair  and  mainte¬ 
nance  of  electrical  indicating  instru- 
ments.  It  is  on  exact  duplicate  of  the 
scale  drawing  machines  used  in  SRIC's 
own  production  laboratories  for  the 
past  31  years. 

Wherever  the  efficient  in-plant  re¬ 
pair  of  indicating  instruments  is  a  rte- 
cessity,  the  economies  of  owning  o  scale 


Drawing  t«al*  calibration  lino* 


r  . . V  — 

^  drawing  machine  are  readily  apparent. 

▼I _ I _ A _ Xe _ _ X _ _ I  ...t^ 


The  best  craftsmen,  furnished  with  the 
finest  electrical  starrdardsi,  are  still  in¬ 
adequately  equipped  if  they  lock  the 
means  necessary  to  "wrap  the  job  up" 
by  restoring  the  instrument  to  its  orig¬ 
inal  accuracy.  It  is  incongruous  that 
the  one  thing  that  is  usually  missing  is 
the  equipment  to  match  or  re-draw  the 
instrument's  scale  to  its  pointer  deflec¬ 
tion.  The  Model  SCAMA  is  furnished 
complete  with  all  necessary  accessories 
to  draw  and  print  any  flat  scale  plate 
to  infinite  accuracy,  included  b  a  40- 
hour  course  of  instruction  in  its  use 
given  at  SRIC's  plant. 

If  you  are  an  organization  or  group 
actively  engaged  in  the  repair  of  elec¬ 
trical  indicating  instruments,  we  urge 
you  to  investigate  further  the  potential¬ 
ities  of  the  Model  SCAMA.  _ 


Western  Design 
Hires  Manager 

C’.ioRCK  S.  Brown.  )r.  (picture) 
has  IxTU  named  manager  of  engi¬ 
neering  and  manufacture  for  the 
Santa  Barbara  IThision  of  W  estern 
I  design  &  Mfg.  Corp..  Santa  Bar¬ 
bara.  C'alif.  He  was  formerh  di¬ 
rector  (»f  engineering  and  manufac 
turing  at  A.M.I.  Inc.,  Grand 
Rapids.  Mich. 


Drawing  tcaU  arcs 


Printing  seal*  numoroh 


Cannon  Electric 
Advances  Bowen 

K(k;i  R  Bowkn  was  recentlv  ap 
pointed  to  the  central  staff  of  Can 
non  Electric  Co..  Los  .\ngeles, 
Cailif..  as  director  of  engineering,  li 


SENSITIVE  RESEARCH 
INSTRUMENT  CORPORATION 


NEW  ROCHEllE,  N.  Y. 
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rC-2-XPF 
Short  leodi — 
0.2”  grid  (pacing 


V  125°C.  Ambient. •• 

^Power  and  Low 
Level  Switching 


Muai  ilz*  photoi 
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FC-2-XLF 
long  leods — 
0.2”  grid  spacing 


NEW!  FC-2 
DC  RELAYS 


W'lm  the  company  since  1949, 
Sidney  J.  Stein  (picture)  was  re¬ 
cently  ap|y)inted  director  of  engi¬ 
neering  and  research  at  Interna¬ 
tional  Resistance  Co.,  Philadelphia. 
Pa.  lie  has  held  the  position  of 
senior  research  chemist,  assistant 
director,  and  director  of  research. 


Lk.sikr  L.  l.ibbv  was  recently 
named  vice  presideiit  of  Carad 
Corp.,  Redwood  City,  Calif.,  de¬ 
signers  and  maunfacturers  of  pulse 
transformers  and  associated  pulse 
components.  lie  jofned  Carad  in 
1957  as  chief  engineer  and  will 
continue  in  that  eapiicity  also. 

Presious  to  his  affiliation  with 
the  company,  he  was  technical  di- 


^30  G  Vibration 


Write  for  Striithers-Dunn  DATA  BULLETIN  FC'2 


Carad  Names  V-P 


Florida  Firm 
Names  Officers 


Two  new  officers  were  recently 
named  at  Instrument  Corp.  of 
I'lorida,  .Melbourne,  I'la. 

John  II.  Rclxrr,  formerly  execu- 
tise  engineer,  becomes  vice-presi¬ 
dent  of  Electronics  Division.  A.  K. 
Schiefner  moves  from  director  of 
optics  to  vice-president  of  Optics 
Div  ision. 


Salts  Cttiattriti  Offices  la:  Atlanta  •  Boston  •  Buffalo  •  Chicago  •  Cincinnati 
Cleveland  •  Dallas  •  Dayton  •  Detroit  •  Kansas  City  •  Los  Angeles  •Montreal  •  New 
Orleans  •  New  York  •  Pittsburgh  •  St.  Louis  •  San  Francisco  •  Seattle  •  Toronto 


Subminiature, 
hermetically-sealed  types 


These  new  FC-2  types  arc  the  latest 
development  in  high  reliability  missile 
relays  —  designed  and  produced  by 
Struthers-Dunn,  the  pioneers  in  mini¬ 
ature,  hermetically-sealed  relays. 


30  G  vibration  at  2000  cycles  and 
50  G  shock  specifications  are  readily 
met,  as  well  as  other  requirements  of 
MIL-R-5757C  and  MIL-R-25018. 


this  post  he  will  direct  and  con¬ 
trol  the  overall  engineering  activi¬ 
ties  of  the  company.  He  had  previ- 
oush'  been  general  manager  of  the 
company’s  Salem  (Mass.)  division. 


IRC  Promotes 
Stein 


AT  2000  CYCLES 


FC-2-XHF 
Hook  luods — 
0.2"  grid  spocing 


S'rRXJTHERS-DXJNlN,  Ino. 


Pitman,  N.  J 
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rector  of  Sierra  Electronic  Corp., 
president  and  chief  engineer  of 
Alto  Scientific  Co.,  chief  engineer 
of  K.iy  Electric  Co.,  section  head 
at  h'edcral  Telecommunication  lab¬ 
oratories,  tube  design  engineer  at 
I'ling  Sol  Electric,  Inc.,  and  receiv¬ 
ing  tube  design  engineer  at  RCA 
Radiotron  Co. 


Tresco  Hires 
Jensen 

Nkw  director  of  engineering  of 
T  resco,  Inc.,  Philadelphia,  Pa.,  is 
Dwayne  W.  Jensen.  He  was  chief 
engineer  for  .\irdcsign,  Inc.  for  a 
number  of  years  and  previously  was 
on  the  staff  of  the  Research  Divi¬ 
sion  of  Burroughs  Corp.,  Paoli,  Pa. 

T  resco,  Inc.  is  engaged  in  cus¬ 
tom  manufacturing  of  transform¬ 
ers  and  allied  electromagnetic 
components. 


Matter  Joins 
Varian 

Appoinimknt  of  Louis  Maltcr 
(picture)  as  director  of  central  re¬ 
search  for  Varian  .Associate’s  has 
l)een  announced,  lie  leaves  RC.\ 
where  he  was  chief  engineer  of  the 
semiamductor  and  materials  disi- 
sion,  to  join  the  Palo  Alto  elec¬ 
tronics  firm. 


Allied  Control 
Gets  New  Plant 

Opkninc  of  a  new  T0,()()()-sq  ft 
plant  in  Plantsville,  Conn.,  is  an¬ 
nounced  by  Allicxl  Control  Co., 


Tape  Wound  Cores 


Not  only  G-L  but  our  customers,  too,  claim  consistent 


uniformity  vrith  every  G-L  Tope  Wound  Core  and 


Bobbin  Core.  This  consistent  uniformity  is  the  result 


of:  an  accuracy  of  control  never  before  achieved 


in  each  and  every  step  of  the  manufacturing 


process;  the  use  of  the  highest  quality  raw  materials 


and  new  and  exclusive  manufacturing  technologies. 


Prove  our  claims  and  the  claims  of  our  customers. 


Write,  wire,  call  or  teletype  us  about  your  re 


quirements  and  for  our  technical  bulletins. 


2921  ADMIRAL  WILSON  BOULEVARD 


CAMDEN  5,  NEW  JERSEY 


WOodlawn  6-2780  TWX  761  Camden,  N.J 


'I 


For  Those  Who  Demand  Service! 


ELECTROLYTIC 
&  PAPER 
TUBULAR  ^ 


35  YEARS  OF  PROVEN 
DEPENDABILITY" 


your  single  source  for— - 
INJECTION  MOLDING 
MOLD  MAKING 
^  all  SECONDARY 
I  OPERATIONS 


luc..  New  York  City. 

TTic  new  plant  is  the  second 
built  by  Allied  in  three  years.  'Flic 
company  also  operates  a  second 
plant  at  Plantsvillc,  and  one  at 
Glendale,  Calif.,  besides  pilot  pro¬ 
duction  facilities  in  New  York. 


fredtien  plastic  molding  to  | 
moot  yovr  onginooring  and 
production  raguiromants. 

SpaciaRsts  to  tho  radio,  aloe-  | 
tronic,  oloctrical  manufac-  gmSSSi 

turing,  and  alliod  industrios.  . 

Sara  monoy  and  improvo 
appaaranco  by  having  moro 
of  your  parts  and  products 
injoietion  molded. 

Wrlta  today  lor  now  color 
loldar  ihowing  wamplat  of 
our  work  and  facllltias.  Also 
sand  skotchas.  drawings  or 
samplas  ol  work  you  would 
vHflH  Ilka  to  ordar  In  platNc  for 
anglnoor*s  racommandatlons 
at  no  obligation. 

'Enginoors  in  Plastics'* 


Iamks  K.  Storv  (picture)  has  been 
named  to  fill  the  newly  created  post 
of  sales  manager  of  transducers  and 
systems  for  Donner  Scientific  Co., 
Concord.  Calif. 

He  was  formerly  an  applications 
engineer  in  the  transducer  and 
inertial  systems  division  of  Hon- 
ner.  Prior  to  his  association  with 
the  company,  Story  was  sales  engi¬ 
neer  with  Statham  Instruments, 
Inc. 


5M  Ebn  Straat 
Arlington,  N.  J. 


CIRCLE  260  READERS  SERVICE  CARD 


"Vi”  SERIES 


ONE  SIZE  FOR  3  WATTAGE  APPLICATIONS  •  5-1 0-1 5  WATTS 


Your  inquiry  or  drawing  will  bring  quotations 
— samples  on  request. 


702  W.  Virginia  Street 


CIRCLE  261  READERS  SERVICE  CARD 


COSMIC  CONDENSER  CO. 
•53WliittitrSL,lrm,  N.  Y. 
raani 

.  lU«e«  l-SSM 


Huskey  Heads 
Bendix  Group 

An  .assocuii;  professor  in  elec¬ 
trical  engineering  and  inathematies 
at  the  U.  of  C.  at  Berkeley,  Harrs' 
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MECHANICAL 

ELECTRONIC 

ENGINEERS 


A  BS  or  advanreH  ilegrees  in 
F.E,  MK,  or  I’hy^irs,  may 
qualify  you  for  a  rewarding 
career  at  North  American  Avi¬ 
ation.  in  one  of  these  fields: 

Kliftlit  Cuntrnl  Analysis. 
Heliahility  Analysis.  F'light 
Simulation,  Systems  Analysis. 

Kleetriral  Systems  Analy¬ 
sis  and  Design.  Mission  and 
Traffic  Control.  F'ire  Contr«*l, 
Homhing  Systems.  F'lec- 
trollies  Systems  Integration, 
Flight  Controls.  Ground  Sup¬ 
port  Fquipment.  Airborne 
and  F.lei  tronic  Test  Fquip¬ 
ment. 

Applied  Researrli  in  Ka- 
dome  Development.  Antenna 
Development.  Infrared,  and 
AcoustW’s. 

Please  write  to:  Mr.  F.  J. 
Stevenson.  Engineering  Per¬ 
sonnel.  North  American 
Aviation,  Los  Angeles  4.S, 
California. 

THK  LO*  ANOKLKS  DIVISION  Of  /K 

NORTH 
AMERICAN 
AVIATION,  INC. 


D.  Huskey  (picture),  is  coordinat¬ 
ing  the  activities  of  a  newly  fonned 
Advanced  Programming  Dcselop- 
ment  Group  for  the  Bendix  Com¬ 
puter  Division. 

,\  pioneer  in  the  field  of  elec¬ 
tronic  computers.  Huskey  has 
served  as  eonsultant  to  Bendix 
since  I9sL  The  group  is  cur¬ 
rently  engaged  in  developing  com¬ 
pilers  for  the  G-lsD  general  pur¬ 
pose  computer  system. 


Zenith  Promotes 
N.  W.  Aram 

Niwiv  r.i.i-xriKn  assistant  vice 
president  and  chief  engineer  of 
Zenith  Radio  Corp.,  Chicago,  Ill., 
is  Nathan  W’.  Aram.  In  his  new 
capacity  he  reports  to  J.  K.  Brown, 
vice  president  in  charge  of  engi¬ 
neering. 

\raui  li.is  been  a  member  of 
Zcmtirs  electrical  engineering  staff 
since  he  joinexl  the  company  in 
19  >9.  Since  1946.  two  vears  bi^’fore 
/.eiiith  Ix-gaii  the  commercial 
mannf.ictnrc  of  tv  receivers,  he  has 
Ikcii  the  electrical  engineering 
sn|x.'rvisor  of  tv  receiver  design. 


Elect  Packard 
To  SRI  Board 

Dwin  P.ickard  (picture),  pres¬ 
ident  of  the  Hewlett-Packard  Co.. 
Palo  Alto  electronics  firm.  w.is  re¬ 
cently  elected  to  the  board  of  di¬ 
rectors  of  Stanford  Research  In¬ 
stitute.  Menlo  Park.  Calif.  He 
will  also  serve  on  the  executive 


MODEL  AB-5 
AUTO-BRIDGE 

First  time  available  anywhere... 
high  speed.  1  MC  automatic  capac¬ 
itance  limit  bridge  to  meet  all  gov¬ 
ernment  and  commercial  testing 
specifications.  Complete  in  itself 
with  built-in  precision  standards  . . . 
no  external  capacitors  required. 
Perfect  for  lab  or  production  testing 
applications.  Truly  high-speed  test¬ 
ing  .. .  no  knobs  or  dials  to  turn  . . . 
no  meters  to  read.  When  used  as  a 
simple  indicator,  green  light  indi¬ 
cates  test  capacitor  within  toler-  ! 
ance,  red  and  amber  lights  indicate  < 
high  or  low  out  of  tolerance  unit. 
This  can  also  be  supplied  with  semi 
or  fully  automatic  component  feed¬ 
ing  and  sorting  mechanisms. 

SPECIFICATIONS 

•  FREQUENCY— 1  megacycle 

•  RANGE  OF  MEASUREMENT - 
0-1000  mmf  (4-  tolerance  adjust¬ 
able  to  100%.  —  tolerance  to 
25%). 

•  ACCURACY  —  Guaranteed  accu¬ 
racy  4%  from  0  to  500  mmf, 

1%  up  to  1000  mmf. 

•  SPEED  OF  RESPONSE  -  Less 
than  1/10  second. 

Write  today  for  full  technical 
details  to... 

_ 


Industrial 
Instruments  ini: 

I  89  CiHiinierce  Road.  Cedar  Creie.  E»ei  Count).  N  J 
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pASijd^ 

DOUBLE. STUB 

TUNERS 


Model 

No. 

Freq 

Range 

KMC 

DS-109 

DS-109L 

DS-109LL 

.75-10 

.4  -  4 

.2  -  7 

*  Chcn^  on  bate  tor 
oa$Y  matching. 

*  Collat'typ*  lockf 
prevent  accidental 
movement  of  (tubs. 

*  Adjustable  spacing 
between  stubs. 

*  Wide-range  imped- 
cmce  matching. 

*  Minimum  noise 
with  short  in  motion. 

*  Adjustabie  height. 


Weinsthel  Engineering 

KINSINGTON,  MARYLAND 
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Count  on  SYSTRON 
RDB  COUNTER 

with  in-line  readout 


OOOOO  ' 

I  '  I 

MODEL  1  043  pQg  j 

★  RPM 

MEASURES  ★  Mass  Flow  Rate 
A  Frequencies 
Alto  100, 000  Periods 

FREQUENCY  RANGE  ..  .5  CPS  to  100  KC 
ACCURACY  .  ±  1  count,  ±  1  part  in  10* 

READOUT  .  Nixie,  to  99,999 

SENSITIVITY  . 5  Millivolts  rms 

TIME  BASES: 

RDB  .  1/5  second 

CPS  .  1  &  10  seconds 

RATE  . .  Selectable  O.lms  increments 
to  10  secs. 

PERIOD  1  to  100,000  cycles  of  input 


F.O.B.  Concord 


950  GALINDO  STREET  •  CONCORD,  CALIFORNIA 
RERRESENTATIVES  IN  PRINCIPAL  CITIES 
CIRCLE  266  READERS  SERVICE  CARD 

8 


committee  of  the  board. 

Before  the  formation  of  the 
Hewlett-Packard  Co.  in  19^9, 
Packard  wa,s  associated  with  the 
General  Electric  Co.  lie  holds 
several  patents  in  the  field  of  elec¬ 
tronics  and  measurements. 


MEASUREMENTS’ 

VACUUM  TUBE 
VOLTMETER 


Thii  versatile  instrument  has  been  specially 
designed  for  voltage  and  resisunce  measure¬ 
ments  in  laboratories,  on  production  lines  and 
in  service  shops. 

•  Pvsh-kiittwtt  provid*  RANDOM  ACCESS  H  oil 
fvncHsns  and  rangM— reducing  upsrutur  urrur 
Md  fuHgvu 

•  iuluncsd  dugunnmMvu  umpUflw  prsvldsi  sSuM* 
saru  and  good  avorload  protacMon 

•  Single  Sara  canSrol  far  all  ranges 

a  Compartnianl  far  lead  and  praba  sloroga 


Varian  Shifts 
Hiestand 

Nf.wi  y  appointed  manager.  prtKl- 
nct  dctelopment  of  Varian  .Sssoci- 
ates’  Instrument  Division.  P.ilo 
.\lto,  Calif.,  is  Norman  Hiestand 
(picture).  Since  19ss  he  h.is  Ixen 
manager,  power  tube  applic.ilions 
department  in  Varian’s  'l  ube  Di¬ 
vision. 


CIRCLE  267  READERS  SERVICE  CARD 


CABLE 

CLIPS 

A 

for  %eyf  condifiont 

★  Cl 

(^elUU<%4c 

for  moximum 
•conomy 


Data-Control 
Names  Willey 

In  Danbury,  Conn.,  Data-Control 
Svstems,  Inc.,  appoints  l-'rank  G 
W'illey  (picture)  as  manager  of 


•HotcCceC 

SCREWS 
and  NUTS 

A 

Acid  rasiilanl 

A 

Need  no  intwiolion 

A 

Can't  rufi 

A 

Con'l  corrod* 


S  Irank  G  WECKESSER  COMPANY 

manager  of  3701  Nerlhwasi  Highway  •  Chicago  46,  HI. 
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Follow  the  Leaders  and  Use  HEXAGON 


HEXACON  ELECTRIC  CO. 

130  WEST  ClAY  AVENUE 
ROSEUE  PARK,  NEW  JERSEY 


Write  for  Catalog  showing  the  most 
complete  line  of  Industrial  Soldering 
Irons  and  Long-Life  HEXCLAD  Tips. 


SERVING  INDUSTRY  FOR  A  QUARTER  Of  A  CENTURY 

CIRCLE  2*9  readers  SERVICE  CARD 


FOR  PRINTING 

of 

ELECTRONIC  COMPONENTS 

of  almost  any  shape: 

REJAFIX  MARKING 
MACHINES 

Qnd  Ivlly  ovfo* 

m«ti<  m#d«U 

Why  ••nd  w«  lompleA  of  your  prodocH 
THoy  will  bo  to«t«prmfod  and  rotwrnod  to  yoo 
for  yovr  •xaminatioaf 

Est 

POPPER  &  SONS,  INC. 

300  Fourth  Av*.  Now  York  10,  N.  Y. 
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ON  %'AND  Vi'O.D. 

A/oa)  -Afaghefic 

1S-«  TYRE  303  STAINLESS 

UNIVERSAL  JOINTS 

Manufacturers  of  electronic 
equipment  have  come  to  de¬ 
pend  on  Curtis  for  precision- 
made  non-magnetic  univeraal 
joints  of  18-8  Type  303  stainless 
steel,  in  the  sizes  most  fre¬ 
quently  used  in  the  industry. 
Other  sizes  are  also  readily  avail¬ 
able;  also  bronze  joints. 

Curtis  joints  benefit  by  a 
rigid  insistence  on  uncom¬ 
promising  inspection  and  qual¬ 
ity  control  at  every  stage  of 
manufacture,  insuring  mini¬ 
mum  backlash. 

Curtis  torque  and  load  rat¬ 
ings  are  entirely  dependable, 
since  they  are  based  on  con¬ 
tinuous  testing  under  actual 
operating  conditions. 

Not  sold  through  distribu¬ 
tors.  It  will  be  to  your  ad¬ 
vantage  to  write,  or  phone 
(REpublic  7-0281)  for  free 
engineering  data  and  price  list. 


CURTIS  1 


UNIVERSAL  JOINT  CO.,  INC. 

If  tinii*  Avmm,  SfrlnafleM,  Mat*. 
A*  iiRar  (•  yau  a*  y««r  fataphan* 


=1 


Me  CRAW-HILL 

I  OIRCCT  PUIl  LIST  lERVICE 


•  MofcboodUo  ypof 
•dvtrtitlof 

•  Cofiduct  swrvtyt 

•  Cot  lo^irlot 
ofid  loads  for 
your  saittmofi 

•  PiN-polat 
Mofropbical  or 
fwiictiofial  frowpt 

•  Soil  Oiroci 

•  iolid  op 
woali  lorritorloi 

•  Aid  Doolor 
rolatiofis 


Oiroct  Moil  is  o  Aocottory 
tvpplomont  fo  o  woll  roondod 
ivtioois  Popor  odvOYliliftf 
llso  yoof  pfOfrom. 

Of  Melt  profrosiiv#  coARpooiot 

sorvtyt  ollocoto  a  portion  of  tfioir  od 

tirlos  bwdfott  to  this  second  medium 

Is  for  ot  the  some  time  os  ttiov 

tsmofi  coneontroto  on  the  best  bvtl* 

I  noil  poblicationi. 

Mcol  or  AOO.OOO  of  the  top  buyinp  In* 

nI  proopt  flwoncoi  in  the  fields  covered 

RCl  by  the  McGrow-Hill  publico* 

S  liens  moho  up  our  150  moilinp 

>rritorloi  lists.  Pick  Your  prospOwls  out 

ilor  of  our  Industriol  Direct  Moil 

I  cotolofuo. 

Write  for  your  free  copy  of  our  Industriol 
Direct  Mail  catalopue  wltb  complete  InformaHoa. 
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HUGHES 


(SenefiX  ■ 


cO 


CV  V 


SILVER  PAINT 

AND 

SILVER  PASTE 

Take  the  "bugs"  out  of  the  application  of  con* 
ductive  silver  coatings.  Use  Drakenfeld  silver 
paint  and  silver  paste  tailored  to  meet  your 
needs.  We  formulate  special  compositions  for 
glass  and  ceramic  bodies  and  other  materials. 

Let  us  know  your  specific  requirements.  Sam¬ 
ples  will  be  supplied  to  fit  them.  Your  inquiry 
will  receive  prompt  attention. 

B.  F.  DRAKENFELD  &  CO.,  INC. 

Box  519,  Washington,  Pennsylvania 

^T^rakenfe/d'. 

row  PARTNER  IN  SOL  VINO  CONDUCTIVE  COA  TING  PROBLEMS 
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MINIATURIZED 

CARRIER  TELEPHONE  SYSTEMS 
FOR  RADIO  AND  4-WIRE  CABLE 

FOUR  OR  24  CHANNELS 

Two  miniaturized  voice-multiplex  systems  providing 
four  or  24  voice  channels  over  radio  or  4-wire  coble 
ore  available.  They  have  many  advantages  over  earlier 
designs:  high  performance,  small  size,  light  weight,  low 
cost,  circuit  simplicity,  low  power  requirements,  small 
number  of  tubes  of  a  single  type  only,  low  operating 
cost,  low  maintenance  and  high  reliability. 

These  systems  provide  a  voice-channel  flat  within  1  db 
from  300  to  3500  cycles,  for  each  4  kc  of  bandwidth 
occupied.  Each  channel  is  equipped  with  hybrid,  signal¬ 
ling,  and  dialling  circuits  for  all  the  standard  2-wire  and 
4-wire  loop  options. 

The  basic  unit  provides  an  order-wire  and  4  carrier- 
derived  channels.  These  units  can  be  stacked  in  groups 
of  2,  3,  4  or  5  by  means  of  a  group  modem  to  provide 
9,  14,  19  or  24  channels.  Full  flexibility  is  provided  for 
dropping  and  inserting  channel  groups  at  repeater  and 
terminal  points.  Moderate  lengths  of  4-wire  coble  or 
open-wire  line  may  be  inserted  between  the  multiplex 
equipment  and  the  radio  terminals. 

24-channel  carrier-telephone  terminal  complete  with  hybrids, 
ringing  and  dialling  circuitt,  and  test  facilities.  Dimensions  are 
5t"  high,  16"  wide  and  $"  deep.  Power  input  2S0  watts.  Weight 
326  lbs. 


RADIO  ENGINEERING  PRODUCTS 

1080  UNIVERSITY  ST.,  MONTREAL  3,  CANADA 

TELEPHONE  j  CABLES 

UNiversity  6-6S87  RADENPRO  MONTREAL 


data  processing  6e1d  services  and 
marketing.  Willey  was  pre\iously 
with  General  Electric  Co.,  Fair- 
child  Camera  and  Instrument  Co. 
and  Seno  Corp.  of  America. 

Among  the  principwl  products  of 
Hata-Control  Systems  are  high  pre¬ 
cision  telemetry  systems  for  air- 
Ijornc  and  ground  use.  T  he  com¬ 
pany’s  research  and  development 
interests  include  measuring  tech¬ 
niques,  instruments  and  automatic 
control  systems. 

News  of  Reps 

Smith  &  Purdy  Associates  hase 
l)een  appointed  exclusive  New 
England  representathes  for  Acous- 
tica  Associate-s,  Inc.,  Mineola,  N.Y. 

Boston’s  Epsco,  Inc.  appoints  SSEC 
—Scientific  Sales  Engineering  Co. 
—as  its  rep  in  Florida.  Georgia,  Ala¬ 
bama,  North  Carolina,  Tennessee 
and  Mississippi. 

North  Atlantic  Industries,  Inc., 
W'estbury,  N.  Y.,  announces  two 
more  technical  sales  reps  for  its 
phase  angle  \oltmetcr  and  other 
instrumentation: 

Fred  F.  Bartlett  &  Co.  will  co\cr 
Pennsylvania,  Maryland,  southern 
New  Jersey,  Virginia,  Delaware  and 
Washington,  D.C.  Gerald  B.  Miller 
Co,  will  serve  in  Oregon,  Cali¬ 
fornia,  Washington,  Nevada  and 
Idaho. 

Resistor  lines  of  Chicago  Telephone 
Supply  Corp.,  Elkhart.  Ind.,  will  be 
handled  by  Richard  Lcgg  Co.  in 
Oregon,  W’ashington,  Idaho,  Mon¬ 
tana  and  Alaska. 

Phalo  Plastics  Corp.,  Worcester, 
Mass.,  manufacturer  of  plastic  in¬ 
sulated  wire  and  cable  and  allied 
products,  names  Frank  Lebell  as 
a  sales  rep  to  cover  northern  Cali¬ 
fornia,  northern  Nevada  and 
Hawaii. 

VVTld  and  Associates  will  sell  digital 
plotters,  visual  recorders,  primary 
buffers  and  skip  readers  for  Tally 
Register  Corp.,  Seattle,  Wash.,  in 
Virginia,  Maryland.  Delaware, 
Pennsylvania,  New  Jersey,  New 
York,  Connecticut  and  the  District 
of  Columbia. 
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THE  CLIMATE'S  RIGHT  AT  LINK-PALO  ALTO 


advance  his  education  by  attending  regular  classes 
with  time  and  tuition  provided  by  Link. 

Good  pay,  ample  vacations,  and  hospital,  health 
and  retirement  benefits  are  commensurate  with 
today’s  most  enlightened  practices. 

There  are  of)enings  at  all  levels  for  engineers  quali¬ 
fied  in  the  following  fields:  Digital  computers, 
analogue  computers,  radar  simulators,  automatic 
check-out  equipment,  complex  electronic  simulators, 
optical  systems  and  electronic  packaging. 


Engineers  have  several  tyjjes  of  climate  to  consider... 
the  mental  climate  at  work,  and  the  physical  climate 
or  atmosphere  in  which  they  live. 

At  Link  Aviation,  pioneer  of  fl.  iht  simulation,  both 
kinds  of  climate  are  right.  Link's  facilities,  attitude, 
and  forward-looking  management— all  provide  a  con¬ 
genial  setting  for  growth.  Aside  from  the  career 
op|)ort unities  at  Link-Palo  Alto,  the  mild,  tenTjerate 
climate  inspirt's  California  living  at  its  finest. 

The  climate  of  learning  is  at  Link-Palo  Alto,  too. 
As  a  participant  in  the  Stanford  University  Honors 
Cooperative  Program,  the  dedicated  engineer  can 


If  the  climate’s  right  for  you,  write  at  once  to, 


Mr.  J.  R.  Larko 
Link  .Aviation,  Inc. 
P.O.  Box  1318 
Palo  Alto,  California 


Other  openings  also  exist  at  our  main  plant  in  Ringhamlon.  New  York. 

Information  forwarded  upon  request 


LINK  AVl.MION,  INC 
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Now- 

NO  plate  too  small 
NO  panel  too  big 


-  Jr.L 

r  'x 


Hit'  '% 


ENGRAVES  18'‘x6"  RECTANGLE 
IN  ONE  SET-UP 

•  Takat  up  only  2  fact  of  banch  tpaca 
a  Engraving  chassis  can  ba  datachad 

from  basa  and  placad  diraclly  on 
workpiaca  of  any  dimansion 

*  Salf-cantaring  workholdar  cuts  down 
sat-up  lima 

a  Haavy  duty  cuttar  spindia 


»  »650<» 


Request  our  28-page  illustrated  catalog 
ZR-3  on  your  business  letterhead. 


ne‘U'  he^rntess  engiavinc  machine  co*p 
.13-19  UNIVERSITY  PLACE,  NEW  YORK  3,  N  Y 
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NEW  BOOKS 
Principles  of  Noise 

By  I-  J.  FRF.KMAN. 

John  \t’i/cv  and  Sons,  Inc.,  Sc\\ 
York.  1958,  298  p.  $9.25. 

Doring  W'orld  W’ar  II  and  in  .the 
years  since  a  great  need  has  arisen 
for  radars  and  connnunieation  sys- 
tenrs  of  increasing  sensitivity.  I'his 
need  has  led  to  an  intensive  study 
of  noise  and  related  random  phe¬ 
nomena  which  limit  sensitivitv.  cul¬ 
minating  in  the  classic  papers  of 
Rice  and  others.  More  recently,  the 
filtering  and  prediction  theory  of 
W  iener  and  the  communication 
theory  of  Shannon  ha\e  set  forth 
the  limiting  performance  that  is 
jxissible  for  specified  kinds  and 
amounts  of  noise. 

Contents— The  present  Ixiok  at¬ 
tempts  to  discuss  noise  theory  in 
terms  understandable  to  the  engi¬ 
neer.  T  o  that  extent  it  is  concerned 
more  with  the  application  of  this 
theory,  actual  or  potential,  rather 
than  with  its  rigorous  deselopment. 
T  he  b(K)k  brings  together  in  one 
place  diverse  material  on  stationary 
random  processes,  physical  sources 
of  noise,  c'tjuiyalcnt  noise  gener¬ 
ators,  noise  factors,  measurement 
of  direct  \oltage.  detection  of  al¬ 
ternating  waveforms,  and  target 
noise.  T  he  material  on  the  measure¬ 
ment  of  a  direct  voltage  and  the 
detection  of  alternating  waveforms 
particularly  should  prove  useful, 
since  these  subjects  arc  concerned 
with  limits  on  the  rcliabihtv  of 
measurement  and.  so  far  as  ,this 
reviewer  is  aware,  is  otherwise  un¬ 
available  in  text  b(M)k  form. 

Background  Necessary— In  con¬ 
sidering  the  effectiveness  of  the 
book,  one  is  inevitably  drawn  mhi 
the  controversial  question  of 
whether  it  is  bc-ttcr  to  assume  that 
the  reader  has  the  neccssarv  mathe¬ 
matical  preparation  or  whether,  as 
the  author  has  done,  to  assume  that 
certain  necessary  mathematical 
tools  should  be  presented.  T  he  dan¬ 
ger  in  the  latter  case  is  that  of  in¬ 
adequate  coverage  and  there  is 
some  question  of  tliat  here,  l  or 
example,  in  the  chapter  on  prob¬ 
ability,  failure  to  discuss  the  l.avv 
of  Independent  T  rials  is  a  short¬ 
coming,  because  this  law  gives  ex¬ 
cellent  insight  into  the  nature  of 
chance  events  and  leads  quite 


Protect  the  life  line  of 
your  electrical  products 
with  Nylon  HEYCO 
Strain  Relief  Bushings 


Anchor  &  Insulate 
power  supply  cords 


ABSORBS  PUSH 


ABSORBS  PUU 


I  ABSOIBS  TWIST 

Send  for  samples  to  fit  your  wire,  today! 

HEYMAN 

MANUFACTURING  COMPANY 

KENILWORTH  1S^  NEW  JERSEY 
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luiturallv  to  tlic  Poisson  distrilni- 
tion  and  the  C>aiissi.in  Normal  l.a\\ 
from  tlie  jxiint  of  view  (*f  diserete 
rather  than  continuous  exents,  a 
fact  of  importance  to  students  be¬ 
cause  thex  find  tlie  discrete  point 
of  xiexx  easier  to  understand. 

One  might  question  the  author’s 
method  of  derixing  neces&iry 
mathematical  tcMils  such  as  the 
Poisson  distribution  xvithin  the  con¬ 
test  of  a  specific  application  such 
as  the  tem|K;rature-liinited  diode. 
\\  Idle  the  method  has  the  adxan- 
tage  of  directly  relating  the  theory 
to  the  application,  it  creates  the 
impression  that  the  theory  is  ap¬ 
plicable  to  the  specific  application 
only,  xvhereas  it  is  in  fact  appli¬ 
cable  to  a  broad  cl.iss  of  similar  ap¬ 
plications. 

Because  of  the  great  importance 
of  correlation  theorx  to  equip¬ 
ment  operation  m  noise,  it  seems 
desirable  to  gixe  more  emphasis  to 
the  correlation  function  than  has 
been  done  in  this  ImhiIc.  particularix 
xvith  resjx'ct  to  the  question  of  e\- 
tracting  xxeak  signals  from  a  noisx 
background. 

I'inallx,  noise  in  diodes  seems  to 
be  oxer  discussed.  It  xxould  lx 
Ix'ttcr  if  there  xxcre  less  material  on 
diiKles  and  instead  something  on 
noise  in  transistors,  a  subject  xxhich 
is  noxx  of  xerx  great  interest. 

In  spite  of  the  reserxations  pist 
cited  this  book  is.  for  the  engi¬ 
neer.  a  xerx  gcMul  intriKliietion  to 
the  subject  of  noise.  I'he  treatment 
is  complete  enough  to  Siitisfx  the 
needs  of  instructors  teaching  first- 
year  graduate  students  in  engineer¬ 
ing  scluKils.  rhere  seem  to  Ix'  an 
adequate  number  of  practical  ex¬ 
amples  and  problems  for  the  stu¬ 
dent  and  although  noise  is  not 
treated  from  an  adxanced  jjoint 
of  xiexx.  the  Ixiok  might  Ix  of  x.ilne 
to  the  theorcticallx  inclined  in 
shoxving  them  xxhich  areas  are  noxx 
of  practical  interest.: — L.  S. 
SciixvARi/.  .\exv  York  l/nixcrsifx . 
\cxx'  Y'ork.  .V.  Y. 


Microwave 

Measurements 

By  I  ARD  GINZ  rON. 

McGruw-l  lill  Book  Co..  .\exx’  Y'ork. 
I9s7.  ^l*;  p.  $12.00. 

I'liE  xxell-xxritteii  text,  the  conipre 
hensixe  coxcrage  of  the  basic  tech 
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You  got  problems  in  electronics? 


For  those  of  you  who  appreciate  the 
miraculous  things  only  Electronic 
Devices  can  do,  but  who’ve  suffered  defeat 
once  too  often  at  the  hands  of  a  perverse 
circuit  of  your  own  design,  Sigma  once 
again  rises  grandly  to  the  occasion.  A 
special  group  is  now  working  full  time 
designing  devices  which  do  not  require 
a  Ph.  D.  to  turn  them  on  or  a  computer 
to  give  them  orders.  Our  new  endeavor 
will  be  called  the  Foolproof  Equipment 
Division,  and  it  will  be  headed  by 
J.  Bellingham  Dipole,  a  recognized  author¬ 
ity  on  such  things  as  self- quenching  mar¬ 
tinis  and  superregenerative  smudge  pots. 
Dipole  may  be  a  little  weak  on  theory, 
but  he  can  whip  together  a  box  of  assorted 
gimcracks  and  one  Sigma  relay  and  make 
it  work  every  time. 

Already  the  F.  E.  Division  has  a  dandy 
product  that  certainly  will  solve  some¬ 
body’s  electronics  problem  —  maybe  even 
yours.  By  hitching  it  up  to  a  thermistor 
bridge,  resistance  thermometer,  photocell, 
ionization  gauge,  load  cell  or  similar 
pickup,  you  can  control  or  monitor  such 


things  as  temperature,  light  level,  vacuum, 
radiation  level,  pressure  and  so  on.  What 
it  does  is  compare  currents,  voltages  or 
resistances— on  low  impedance  DC  input 
signals  of  less  than  0.1  microwatt.  Since 
this  device  is  more  rugged  than  a  tube 
amplifier  or  meter  relay,  and  isn’t  harmed 
the  way  a  transistor  amplifier  would  be 
by  a  continuous  input  power  overload 
of  10  million,  it  must  be  a  magnetic 
amplifier.  It  is  — all  in  one  neat  package 
that  incluJes  the  relay  (s)  you  would  need 
anyway.  You  can  run  this  Magnetic 
Amplifier  Relay  on  7-day -a- week  jobs, 
and  it’s  also  probably  the  least  expensive 
way  you’ll  find  to  do  them. 

That’s  a  standard  model  in  the  picture,- 
other  types  and  numerous  special  features 
(e.  g.,  desensitizing  control,  multiple 
wound  coils,  ultra  -  sensitive  relay  for 
0.02  microwatt  inputs)  are  all  cat¬ 
alogued  in  a  new 
bulletin  just  print¬ 
ed.  If  you  got  prob¬ 
lems,  maybe  you 
shouldwrite  for  one. 


SIGMA  INSTRUMENTS,  INC. 

62  Pearl  Street,  So.  Braintree  85,  Mass. 

AN  AFPILIATC  Of  TMC  PtSHCN-PICNCC  CO.  (••««•  l»««> 


niques  and  instruments,  and  the 
numerous  referentx’s  to  recent 
papers  make  this  book  a  valuable 
reference  for  anyone  acthcly  en¬ 
gaged  in  microwave  research  and 
design.  Students  entering  the 
microwave  field  should  find  it  an 
excellent  introduction  to  the  basic 
measurements  and  to  the  theory 
underlying  the  techniques  and  in¬ 
struments  which  arc  indigenous  to 
this  region  of  the  spectrum. 

ITic  book  is  well  organized, 
reads  easily  and  is  well  illustrated 
with  graphs  and  diagrams.  The 
author  has  taken  care  not  to  tire 
the  reader  by  appropriately  using 
footnotes  and  references  to  the 
literature  for  many  of  the  details' 
and  specialized  applications.  'I’hc 
b<x)k  docs  not  make  extensive  use 
of  electromagnetic  theory  but  the 
reader  should  definitely  have  a 
good  understanding  of  microwave 
transmission  lines,  on  the  level  of 
“Fields  and  Waves  in  Modern 
Radio’’  by  Ramo  and  W'hinncrv. 

Although  the  selection  of  topics 
is  good,  this  reviewer  feels  that  too 
much  of  the  book  is  taken  up  by  a 
discussion  of  the  methods  for  the 
generation  of  microwave  energy, 
at  the  expense  of  other  important 
aspects  of  microwave  technology 
which  could  base  Ix-en  profitably 
included.  Such  topics  could  lx  the 
measurement  of  antenna  character¬ 
istics  or  the  measurement  of  ma¬ 
terial  constants. 

'ITic  discussion  of  energy  sources 
is  concerned  mostly  with  the 
tlieors’,  operation,  and  u.se  of  reflex 
and  two-cavity  klystrons.  The 
mathematics  are  kept  to  a  mini¬ 
mum;  the  emphasis  properly  being 
placed  on  the  physical  phenomena 
which  are  iinolved.  'Flic  principles 
of  operation  of  traveling  wave 
tubes  are  also  explained  in  a  heuris¬ 
tic  manner. 

Detectors— There  is  a  very  useful 
exposition  of  the  Ixhasior  and 
physical  principles  of  microwave 
detectors.  The  properties  of  crys¬ 
tal  detectors,  such  as  the  resfxmse 
law,  the  figure  of  merit,  sensitivity 
and  noise  figure,  are  treated  ade¬ 
quately  for  the  purposes  of  the 
b<x)k.  The  uses  of  crystals  for  de¬ 
tection  and  frequency  consersion 
are  discussed  and  illustrated  by- 
curves  and  data  for  typical  modern 
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microwave  crystals.  I’licrc  is  also 
a  gorxl  resume  of  the  Irolomctric 
techniques  for  the  absolute  meas¬ 
urement  of  jjower.  There  arc 
qualitative  descriptions  of  the 
properties  and  limitations  of  the 
Iwrreter  and  thermistor  elements 
which  arc  commonh  used  as  power 
sensing  elements  in  bolometers. 
ITie  author  discusses  at  length  the 
errors  involved  in  making  measure¬ 
ments  with  crystals  and  Imlometcrs. 

In  an  introduction  to  im|X'dancc 
concepts  at  microwave  frequencies, 
the  author  establishes  the  analogy 
between  the  fields  of  a  mode  in  a 
uniform  waveguide  and  the  voltage 
and  current  parameters  of  the 
telegrapher’s  equation.  It  is  made 
plausible  that  the  transverse  elec¬ 
tric  and  magnetic  fields  of  a  wave¬ 
guide  incxle  can  lx*  related  by  a 
characteristic  imjx-dance  and  that 
these  fields  can  lx  expressed  to 
introduce  voltage  and  current  co¬ 
efficients. 

Standing  waves  are  discussed  in 
terms  of  the  voltage  ccxfficients 
and  the  characteristic  impedance  of 
the  transmission  line,  leading  to 
the  introduction  of  the  concepts 
of  the  voltage  standing  wave  ratio 
and  the  reflection  cixfficient. 

The  construction  and  s;ilient  fea¬ 
tures  of  the  rectangular  imix'dancc 
chart  and  the  Smith  Chart  are  de¬ 
scribed.  ITie  advantages  and  dis¬ 
advantages  of  these  two  graphical 
representations  are  compared  and 
typiail  uses  for  these  charts  are  dis¬ 
cussed. 

Slotted  Lines-  The  IxMrk  includes 
an  extensive  up-tivdate  summary 
of  the  princip;il  instruments  and 
techniques  used  for  the  measure¬ 
ment  of  impedance.  .\s  one  would 
expect,  most  of  the  discussion  deals 
with  the  techniques  associated  with 
slotted-linc  standing  wave  indi¬ 
cators.  ITiese  include  the  nodal 
shift  method,  the  cavity  method 
and  the  Chipman  method.  'Typical 
designs  of  slotted  lines  are  de¬ 
scribed  and  there  is  a  detailed  de¬ 
scription  of  the  errors  intriKluced 
by  these  instruments.  In  addition 
to  the  various  standing  wave  meth¬ 
ods,  the  author  also  discusses  the 
principal  bridge  methixls  of  im¬ 
pedance  measurement  as  well  as 
the  simpler  methods  such  as  the 
reflectometer  technique  and  the 
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four-fixcd-probcs  nictluid,  which  re¬ 
quire  no  ino\  ing  parts. 

In  a  chapter  which  is  probably 
much  too  condensed  to  suit  tlie 
purposes  of  a  text  b<K)k.  the  author 
discusses  the  principal  methods 
for  the  evaluation  of  the  six  circuit 
constants  necessary  foi  the  com¬ 
plete  description  of  an  arbitrary 
two-port  network.  These  are:  the 
representation  by  an  equivalent  T 
or  TT  network,  the  scattering  co- 
elficient  representation,  the  trans¬ 
former  method  and  the  representa¬ 
tion  by  an  equisalent  Canonical 
netsvork.  I’licse  methods  are  ex¬ 
plained  but  not  illustrated.  There 
is  a  summary  of  the  mathematical 
relations  which  interconnect  the 
more  important  forms. 

There  is  a  good  discussion  of  the 
methods  for  the  measurement  of 
frequency.  Most  of  the  material 
describes  the  requirements,  design 
and  principles  of  opicration  of  tun¬ 
able  resonant  cavities  suitable  for 
the  measurement  of  frequence  in 
microwaee  circuits.  The  \arious 
methods  of  coupling  cavities  to 
microwave  circuits  are  compared 
and  the  effects  upon  the  cavity  of 
loading  due  to  the  external  cir¬ 
cuits  arc  discussed.  There  is  also 
a  description  of  the  design  and  uses 
of  primary  and  secondarv  frequency 
standards.  The  standards  vvhicli 
are  dcscrilx-d  include  the  Bureau 
of  Standards  primarv  standards, 
the  ammonia  absorption  line  gen¬ 
erator,  the  ammonia  M.\SKR.  as 
well  as  cavitv  resonators  as  second¬ 
ary  standards. 

Two  of  the  chapters  are  a  de¬ 
tailed  introduction  to  the  mctluxls 
for  the  measurement  of  the  param¬ 
eters  necessary  and  sufficient  for 
the  complete  description  of  an  ar 
bitrary  cavitv  operating  in  a  given 
mode.  'The  various  selectivity  fac¬ 
tors.  the  shunt  resistance,  and  the 
coupling  coefficient  are  defined  in 
terms  of  equivalent  circuits.  Isx- 
perimental  techniques  for  the  meas¬ 
urement  of  these  parameters  are 
described.  The  necessarv  mathe¬ 
matical  relationships  are  derived 
and  attention  is  draw  u  to  the  neces¬ 
sary  details  for  the  achievement 
of  accurate  results.  niimlier  of 
graphical  techniques  arc  descrilxd 
for  the  rapid  analvsis  of  experi¬ 
mental  data. 

Two-Port  Networks— The  book 
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ends  with  a  short  siiininarv  of  the 
principal  methods  for  the  measure¬ 
ment  of  the  insertion  loss  of  two- 
|X)rt  networks.  I'hc  author  defines 
and  discusses  in  terms  of  the  ! 
scattering  c(K-fficients  tlie  signifi¬ 
cance  of  insertion  loss,  loss  due  to  ! 
reflection,  loss  due  to  dissipiition. 
transmissiou  efficiency  and  in-  : 
trinsic  loss.  I’hc  standard  tech¬ 
niques  of  measurement  of  these  ! 
quantities  are  descrilKd  briefls. 

.\s  is  understandable  for  a  book 
of  this  scope,  the  discussions  of  the 
theory  and  techniques  of  the  vari¬ 
ous  measurements  is  rather  spar¬ 
ing  at  times,  fhe  text,  however, 
is  supplemented  with  very  exten-  i 
sive  references  to  more  specialized  ' 
sources  for  additional  details.  | 
Knough  information  is  presented  to 
enable  the  reader  to  use  intelli¬ 
gently  the  techniques  and  instru¬ 
ments  which  are  described. — 
Niciioi  AS  G.  Sakiotis,  Naval  Re¬ 
search  l^borntorv,  X^’ashmgfoii. 

/).  C. 

Transistor  Electronics 

Bv  luvin  nF.wrn  .\Nn  ar- 

IHUR  1.  ROSSOFF. 

A/eC.raw //ill  Hook  (.’o.,  Inc.,  .New 

York,  19s7,  >81  p.  88.00. 

I'liK  primary  emphasis  of  this  book 
is  the  application  of  the  transistor 
as  a  circuit  element.  It  should  find 
widespread  appe.il  with  circuit  de¬ 
signers  who  are  finding  the  de¬ 
mands  for  transistori/.ation  stead¬ 
ily  increasing. 

.\s  the  authors  readily  state,  this 
book  makes  no  basic  contribution 
to  transistor  theory .  The  m  iterial 
covered  is  not  new.  Those  who 
have  diligently  covered  the  exist¬ 
ing  transistor  literature  will  gain 
little  from  leading  this  work.  The 
chief  value  of  this  hook  is  the  logi¬ 
cal  presentation  of  material  start¬ 
ing  with  a  somewhat  simplified 
consideration  of  semiconductor 
theory,  through  a  discussion  of 
some  of  the  most  popular  current 
transistor  applications. 

Fimdamentals-'Thc  first  quarter 
of  the  IxKik  deselops  the  funda¬ 
mentals  of  the  transistor.  Starting 
with  the  Bohr  atom  and  going 
through  elementary  quantum  me¬ 
chanical  considerations,  the  prop- 
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I.H22  Vu,  FlUton  ('.hirago  22,  lllinoift 

0ri§immf9ri  ftrmmntnilf  Vhoivt  MtUt  C#'M*fK  ill«fii#rr<  Sfci#/W»«if 


THIN  VERSATILE  DUCTILE 
NETIC  CO-NETIC  FOIL 

Aids  MmiatHilzation  &  Reliability. . .  Cuts  to  Any 
Shape  with  Scissors . . .  Wraps  like  Tape . . .  Shields 
Both  High  &  Low  Frequencies  at  Low  Intensities 


crtics  of  semiconductors,  the  Irc- 
havior  of  charge  carriers  witliin  a 
crystal,  the  authors  deselop  tlie 
tlieors’  of  the  p-ii  junction  ai^d  fin¬ 
ally  the  junction  transist(»r.  'I  hc 
chapter  on  the  p-n  junctions  is 
pwrticularly  complete  with  its  dis¬ 
cussions  of  the  fundamental  con¬ 
duction  relationships,  reserse  satura¬ 
tion  current  and  the  consideration 
of  both  the  abrupt  p-n  junction, 
as  approached  by  the  alloyed  junc¬ 
tion,  and  the  graded  junction,  tvj>- 
ified  by  the  grown  junction. 

I’he  second  quarter  of  the  book 
develops  the  small-signal  low-frc- 
quency  characteristics  of  the  planar 
junction  transistor.  The  fundamtn- 
tals  of  transistor  operation  are  dc- 
rixed. 

After  establishing  the  various 
equivalent  transistor  elements,  an 
equivalent  T  circuit  is  developed 
from  which  the  various  basic  con¬ 
figurations  arc  analysed.  'I’hc 
widely  used  matrix  parameters  arc 
introduced  together  with  a  discus¬ 
sion  of  their  measurement. 

.•\  chapter  on  transistor  statics 
completes  the  first  half  of  the  book. 
A  complete,  readily  understandable 
answer  to  the  transistor  designers’ 
first  practical  problem — setting  the 
operating  point,  and  stabilizing  it 
for  large  ambient  temperature 
changes. 

Applications— 1  be  second  half  of 
the  book  is  devoted  to  the  prac¬ 
tical  applications  of  transistors. 
'Flicrc  arc  separate  cliapter>  on 
amplifier  circuits,  audio  power 
amplifiers,  small-signal  high-fre¬ 
quency  performance,  large-signal 
high-frequency'  mixers  and  de¬ 
modulators.  transient  switching 
conditions  and  switching  circuits 
and  radio  receiver  circuits. 

Because  of  the  broad  area  cov¬ 
ered,  some  of  the  material  's  ex¬ 
ceedingly  sketchy.  For  example, 
the  discussion  of  transistor  switch¬ 
ing  circuits  mentions  little  more 
than  one-shot  multivibrators,  logic 
circuits,  relaxation  oscillators  and 
the  extremely  popular  d<  to  a-c  in¬ 
serters.  'ibe  next  to  the  last  chap¬ 
ter  covers  some  of  the  non  uniform 
junction  devices.  Discussed  arc  the 
intrinsic-barrier,  drift,  field-effect, 
double-base  tetrode,  hook,  photo, 
and  |X)int  contact  transistor>.  In 
this  chapter  the  drift  transistor  is 
cxtcnsivclv  discussed,  the  others 


One  or  more  layers  are  readily 

applied  and  their  effects  observed, 

permitting  engineer  to  determine 

optimum  location  and  number  of 

layers  needed  for  adequate  shield- 

ing.  Can  be  trimmed  to  any 

dimension  or  outline  with  ordi- 

nary  scissors.  Easily  formed  by 

hand.  Dead  soft;  does  not  spring 

back  into  original  position  after  / 

forming.  Aids  miniaturization  by 

reducing  shielding  bulk  and  by  ^ 

making  possible  crowding  com-  _ 

ponents  closely  together. 

15'  wide  Co-Netic  foil  is  non- 
shock  sensitive,  non-retentive,  , 

does  not  require  periodic  anneal- 

ing  and  attenuates  low  level  fields.  When  used  with  19%'  wide 
Netic  foil,  higher  ratios  of  attenuation  for  relatively  intense  fields 
are  achieved.  Both  foils  are  immediately  available  from  stock  in 
.004'  thickness  in  continuous  rolls  up  to  any  length  desired. 

These  versatile  light  weight  time-saving  foils  open  up  a  whole 
new  shielding  concept  in  laboratory,  air  borne,  electronic, 
electrical  and  shielded  room  applications.  Write  for  complete 
details  today. 
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sets  up  quickly . . .  easy  to  operate 
takes  wide  range  of  wire  sizes 


SPBCIFICATIONS: 

•  Min.  finished  hole  sizei  .18  in. 

•  Max.  finished  toroid  O.D.:  4.0  in. 

•  Winding  speed:  1500  turns/min. 

•  Wire  ronge  i  AWG  44  to  AWG  26 

•  Dual,  self-checking  turns  counting  system 

•  loading  (wire  length)  counter 

•  Core  range:  %'  I.D.  to  4'  O.D.  to  I'/s'  high 

LABORATORY  USB 

•  Chonge  wire  and  core  size  in  45  sec. 
PRODUCTION  USB 

•  15(X)  turns  per  minute 

•  Insert  core  and  load  in  20  sec. 

includes  all  rings,  counters  atsd  accessories 


WE  also  winil 
toroidal  trans¬ 
formers  for 
military  envi¬ 
ronment  to  your 
specifications. 


IMMEDIATE  DELIVERV.  Literature  on  request 

ARNOLD  MAGNETICS  CORP. 

46T5  W.  Jefferson  Mvd.,  Los  Angeles  16,  Calif. 

Republic  1-6344 
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receiving  considerably  reduced  at¬ 
tention. 

Noise-'llie  final  chapter  deals 
with  the  causes  and  computation 
of  transistor  noise.  Shot  noise.  1-f 
noise  and  thermal  noise  are  ex¬ 
plained.  .\n  equivalent  transistor 
noise  generator  circuit  is  developed 
and  noise  computations  for  various 
frequency  ranges  are  derived. 

The  book  eontains  no  general 
matharnatical  tables.  A  simple  r.p- 
pendix  contains  the  physical  prop¬ 
erties  of  germanium  and  silicon,  a 
few  general  physical  constants  and 
two  useful  tables  of  matrix  and  de¬ 
terminant  interrelations.  There  is  a 
section  containing  problems  based 
on  the  material  of  each  chapter 
making  the  book  suitable  for  a  text 
m  a  basic  transistor  course.  The 
book  also  contains  an  excellent  ref¬ 
erence  bibliography. 

The  mathematical  treatment  in 
the  b<K)k  is  on  an  undergraduate 
senior  level,  but  sufficiently  clear 
text  is  available  to  make  the  book 
of  value  to  the  advanced  technician 
as  well.  The  book  is  a  worthwhile 
addition  to  any  library  on  basic 
transistor  theory  and  application. 
— Paoi.  Todd,  Universal  Tran¬ 
sistor  Products,  Wesfbiirv,  L.  /., 
.V.  Y. 


THUMBNAIL  REVIEWS 


and-RCA’s  NEW  Astro-Electronic  Products  Division.  Princeton,  New  Jersey 


Television  Interference  Its  Causes 
and  Cures.  Bv  P.  Rand,  Nelson 
Pub.  Co.,  Box  36,  Redding  Ridge, 
C'onn.,  1938,  36  p.  SI. 73.  This 
handb<K)k  is  intended  to  enable  the 
radio  amateur,  tv  serviceman  or 
set  owner  to  diagnose  and  cure 
television  interference.  Nomo¬ 
graphs  arc  presented  to  simplifv 
the  design  and  construction  of  high 
or  low-pass  filters.  The  appendix 
includes  a  bibliographs,  list  of 
I'CC  t\i  committees,  frequencies 
of  amateur  band  harmonics  and 
other  frequency  and  channel  data. 

Mathematical  Kxcursions.  Bv  II. 
Merrill.  Hover  Publications.  Inc.. 
New  York.  1937,  H3  p.  SI. 00. 
This  reprint  of  the  1933  original 
covers  odd  and  nnusnal  asjKcts  of 
mathematics  including  magic 
squares,  puzzles,  etc.  Answers  are 
supplied  for  the  puzzles. 


This  new  division  incorporates  the  experience  of  seven  years  of  research 
and  development  in  space  systems. 

Firm  delivery  contracts  on  satellite  projects  and  the  need  to  continue 
our  research  and  development  programs  make  it  necessary  to  increase 
the  size  of  our  scientific  staff. 


A  limited  number  of  scientific  and  engineering  positions  are  now  avail¬ 
able  in  space  physics,  space  environmental  control,  mechanical  dy¬ 
namics  and  design,  optics  and  television,  communications,  and  video 
pictorial  data  processing. 


Scientists  and  engineers  with  records  of  achievement,  preferably  those 
with  advanced  degrees  or  equivalent  experience,  are  invited  to  make 
inquiry  for  these  important  and  challenging  positions  involving  immedi¬ 
ate  working  assignments. 


These  opportunities  offer  stimulating  positions  in  an  atmosphere  con¬ 
ducive  to  creative  activity  as  part  of  the  Princeton  research  community. 
For  a  personal  interview,  communicate  with  Mr.  D.  D.  Brodhead. 


Call  Collect,  WAInut  4-2700 
Or  Send  Resume  to  Dept.  PE-20 

RADIO  CORPORATION  OF  AMERICA 

A9tro~Elmctronlc  Products  Division 
Princoton,  Now  Jorssy 
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ACCURACIES 
BETTER  THAN 
1  PART  IN 
50  MILLION 
are  free! 

WHY  NOT  USE  THEM! 


The  standard  time  and  frequency 
transmissions  of  the  National 
Bureau  of  Standard^  radio  sta¬ 
tions  WWV  and  WWVH  provide 
an  invaluable  service  to  labora¬ 
tories  and  experimenters  through¬ 
out  the  w’orld.  Extremely  precise 
(normal  transmission  stability  is 
within  1  part  in  10**  at  WWV  and 
5  parts  in  10*'  at  WWVH)  audio 
and  radio  frequency  standai'ds,  as 
well  as  accurate  time  intervals 
and  radio  frequency  propagation 
warnings,  are  placed  at  the  dis¬ 
posal  of  anyone  having  a  receiver 
capable  of  tuning  to  one  or  more 
of  the  transmitting  frequencies. 
Proper  use  of  these  facilities  can 
be  made  to  supplement  the  instru¬ 
mentation  of  any  laboratory. 

The  Model  WWVC  Standard  Fre¬ 
quency  Comparator  is  just  such  an 
instrument  ...  a  highly  sensitive 
crystal -controlled  radio  receiver 
utilizing  WWV  and  WWVH 
transmissions. 


MODEL  WWVC 
COMPARATOR 

A  5-position  dial  switches  preeitely  to  any 
Standard  Frequency— 2.5.  5.  10,  15.  or  20MC. 
It  features  built-in  oscilloscope  and  speaker, 
comparator  function  selector,  Collins  pluK- 
in  filter  for  hisrh  selectivity,  automatic 
K^ain  and  volume  controls  and  adjustable 
threshold  control  which  eliminates  noise  and 
other  modulation  in  tick  position. 

Send  for  bulletin  tt56T,  "Usins  Standard 
Time  and  Frequency  Broadcasts" 


SPECIFIC  PRODUCTS 

Box  425.  21051  CosUnso 
Woodland  Hills,  Calif. 
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COMMENT 

“.  .  .  All  Those  Magazines” 

1  have  been  a  subscriber  to  Elf.c- 
T  RONics  since  August,  1940.  'I’lic 
better  half  gave  me  the  ultimatum 
recently:  “You  just  have  to  do 
something  about  all  those  maga¬ 
zines!  So  1  decided  to  trv  rebind¬ 
ing  them. 

1  have  found  that  1  can  go 
through  one  year’s  supply  in  about 
two  etenings  and  end  up  with 
three  neatly  bound  volumes  entitled 
Electronics.  Electrons  at  W  ork, 
and  Production  Techniques.  Since 
I  also  enjoy  New  Books  and  Back- 
talk  (now  called  Comment),  1 
usually  place  them  in  whatever  \ol- 
umc  happens  to  be  the  smallest. 

The  most  convenient  method  1 
have  found  for  binding  the  maga¬ 
zines  is  to  use  homemade  staples, 
made  out  of  straightened  paper 
clips  lx;nt  into  the  form  of  a  staple, 
good  for  about  1  i-in.  thicknesses  if 
necessary .  For  inserting  the  staples, 

I  drill  holes  for  three  staples  per 
volume,  using  one  of  the  wife’s 
heavy  sewing  needles  in  a  J-in. 
drill.  I'his  makes  for  quite  a  sub¬ 
stantial  binding.  'I’he  covers  and 
the  backing  can  be  made  according 
to  the  desires  of  the  indisidual. 
using  conventional  bookbinding 
techniques. 

1  really  appreciate  the  fact  that 
your  main  articles  are  not  inter¬ 
spersed  witli  the  adsertising. 

Fr.snk  Erznozmk  Jr. 
Haw  I  HORNE,  Calif. 

\'oltage  Spikes 

W'e  have  read  with  interest  the 
article  “Magnetic  Inverter  Uses 
l  ubes  or  Transistors"  (Mar.  14.  p 
ls8),  by  C.  H.  R.  Campling.  A 
method  is  dcscrilKcl  of  eliminating 
transient  voltage  spikes  by  using 
clipping  diodes,  but  no  adequate  ex¬ 
planation  is  given  of  the  funda¬ 
mental  reason  whv  the  spikes  ap¬ 
pear. 

As  a  result  of  experience  gained 
in  the  design  of  inverters,  we  offer  a 
qualitative  reasoning,  which  we 
have  substantiated.  .  .  .  Voltage- 
spikes  can  be  reduced  to  negligible- 
proportions  without  using  addi¬ 
tional  components  by  attacking  tbe 
problem  at  its  source. 

The  magnitude  of  voltage  spikes 


puts  I 

PERFORMANCE 

into  every  coil! 


Regardless  of  type  or 
quantity,  every  coil  is 
quality  manufactured 
to  your  exKt  specifi¬ 
cations. 


*  Encoptulotad  *  fopvr  InlarUov* 

•  Bobbin  •  Cotton  Intorwoovo 

•  Form  Wound 

•  Vacuum  Imprognotod 

•  High  Tomporoturo  Application 
AI*o,  Trontformort  Mod#  To  Ordor 

WRITE  TODAYI  Your  inquirioi  or*  invited. 
Oono  will  onalyi*  your  coil  problem*. 
No  obligation. 


hi  THE  DANO  ELECTIIC  CO. 

^  MAIN  tT.,  WINSTID,  CONN. 


CIRCLE  293  READERS  SERVICE  CARD 


P-506  CE 
Plug  with  Cop 


S-S06-DS 
Socket  with 
deep  brocket* 


For  5,000  Volts  25 
Amperes  per  Con¬ 
tact  Alterable  by 
circuit  Character¬ 
istics. 


Socket  contoKtt  phosphor  broni*  knifo 
twitch  typo,  codmtum  plotod.  Plug  contoeft 
hord  brott  cadmium  plotod.  7,  4,  6,  8,  10. 
and  12  contacts.  Plugs  ond  sockots  polor- 
icod.  long  lookogo  poth  from  torminol,  ond 
torminol  to  ground.  Cops  and  brockots.  stool 
porkorttod  Frust'proofod).  Plug  and  sockot 
blocks  intorchongooblo  In  cops  and  brockots 
Torminol  connoctions  ntost  occossiblo.  Cop 
insulotod  with  convas  bakolito. 

Writ#  for  ionot  BUllET/N  22 
for  fu//  dofoi/t  on  /ino. 
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ATTrMUATC 

TRAMSMlT 


Recent  Raytheon  achievements  in  Microwave 


THE  MICROWAVE  CIRCULATOR.  Typical  of  recent  Raytheon  devel¬ 
opments  in  advanced  microwave  equipment  and  components  is 
the  microwave  ferrite  circulator  recently  developed  by  Raytheon’s 
Special  Microwave  Device  Group.  HOW  IT  WORKS:  in  the  diagram 
above,  transmitted  signals  enter  arm  (1)  vertically  polarized. 
They  are  then  rotated  45*  from  the  vertical  in  a  ferrite  Faraday 
rotator  with  a  longitudinal  field  applied  by  a  small  cylindrical 
permanent  magnet.  They  flow  out  of  the  circulator  at  the  antenna 
arm  (2)  which  is  set  at  the  same  45*  angle.  Received  signals  fed 
into  the  antenna  arm  are  rotated  an  additional  45*  by  the  ferrite 
Faraday  rotator  and  can  only  leave  through  the  receiver  arm  (3). 


ITi  •  T-t  iimrite 


To  the  man  who  is  looking  for 
FROHTIER  PROJECTS  IN  ELECTRONICS: 


As  an  engineer  or  scientist  who  wants  to  accom¬ 
plish  more  in  1958,  you  naturally  want  to  be 
where  new  things  are  happening. 

Whatever  your  specialized  background  and 
interests,  chances  are  you’ll  find  a  current 
Raytheon  project  that  offers  exceptional  oppor¬ 
tunity  for  you  to  put  your  scientific  skill  and 
creative  imagination  to  work. 

Raytheon’s  constant  expansion  during  1958 
covers  advanced  activities  in: 

COAAMUNICATIONS  (Commwrcial  and  AAilitary)  — 
scatter,  microwave  relay,  multiplex,  mobile 
transistorized  equipment. 

COUNTERMEASURES— radar  countermeasures 
equipment,  advanced  study  projects. 


RADAR  (PuIm  and  CW  Systems)— search,  fire  con¬ 
trol,  bombing,  navigation  and  guidance,  air- 
traffic  control,  weather  and  marine,  military  and 
commercial. 

AAARINE  EQUIPMENT  — submarine,  ship  and  air¬ 
borne  sonar,  depth  sounders,  direction  finders, 
radars. 

GUIDED  MISSILES  — prime  contracts: 

Navy  Sparrow  III  (air-to-air) 

Army  Hawk  (ground-to-air) 

MICROWAVE  TUBES— “Amplitrons,”  magnetrons, 
klystrons,  traveling  wave  tubes,  storage  tubes, 
backward  wave  devices. 

SEMICONDUCTORS  — devices,  materials  and  tech¬ 
niques;  silicon  and  germanium. 


f«ctf/«nc*  lA  Ehctnnkt 


For  interview  and  prompt  helpful  counsel,  please  write  to 
E.  H.  Herlin,  Professional  Personnel  Section 
P.O.  Box  237,  Brighton  Station,  Boston  35,  Mass. 

RAVTHKON  MANUFACTURING  COMPANY 
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ALPHLEX** 

ZIPPER 

TUBING 


NEW  CONSTRUCTIONS  OF 
ALPHLEX*  ZIPPER  TUBING 
PROVIDE  GREATER 
VERSATILITY 


itock  siiM:  Vt"  to  4"  I.D. 
IMMEDIATE  DELIVERY 
WRITE  FOR  FREE  CATALOG  E-9 


AlphUx  Zipper  Tubing  it  Ik*  modern 
woy  to  horneti,  coble  and  proted  wire. 
Just  lip  to  clot*— and  (Utl  zip  lo  reopeni 
If  you  witk,  permanent  teal.  Savet  you 
lime,  labor,  money.  Strong,  flexible, 
durable.  Vertotilily  unlimited. 

ZIP>31:  polyvinyl  tkeel  mod*  from 
MIL-I-631C  moteriolt.  All-purpot*  type, 
for  general  applicotiont  lo  I05°C. 
ZIP>44:  polyvinyl  tkeel  mode  from 
MIL-I-7444A  moleriolt.  Extremely  flexible; 
for  aircraft  and  low-lemperotur*  utet  to 
-67°C. 

ZIP'SO:  "tondwich"  of  aluminum  foil 
laminated  between  2  theeti  of  polyvinyl. 
For  100%  RF  ihielding  applicotiont  to 
lOS'C. 

ZIP>90:  polyvinyl  bonded  lo  woven 
fiberglott  the*!  per  MIL-I-3190A.  For 
rougk  utoge,  obrotion  retittonce,  and 
kigh-temperoture  utet  to  130°C. 


.  Oivitien  AIpKe  Wire  Cerperelien 
\  >00  Verkh  Street 

I  N*wT*rkl4.  N  Y 
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TEST  YOUR 
MAGNETIC  CIRCUITS 


THE  GREATEST 

PUNCH 

WE  EVER  MADE.., 


IN  USI  ALL  OVn 
THI  WORLD 


RAWSON  FLUXMETER 
TYPE  504 

The  only  portable  Iluxmeter  available 
which  returnt  rapidly  to  zero  when  a  tingle 
button  it  depretied.  Simple  and  fatt  in  op¬ 
eration.  Convenient  and  light  in  weight. 

Not  limited  to  a  tingle  type  of  mcature- 
ment.  Hat  univertal  application  for  labora- 
toriet  or  production.  Meatures  ttrength  of 
magnett  and  electromaftneti,  permeability 
ana  hyttereiit  loopi  for  iron  ana  tteel,  total 
flux  linet  in  circuit,  flux  linet  developed  in 
air  gap,  etc. 

Hat  a  mechanical  clamp  to  protect  the 
pivoti  and  iewelt  when  in  trantit. 

RAWSON  ELECTRICAL 
INSTRUMENT  COMPANY 

III  POTTER  STREET.  CAMBRIDGE  42.  MASS. 
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CAPACITY 

MILD  STEEL  '/a"  THRU  16  OA. 


The  famous 

WHITNEY-JENSEN 


HAND  PUNCH 


IN  METAL 
BOX  WITH 
7  PUNCHES 
AND  DIES  . 


Writ*  fer  NEW  CATALOG 


WHITNEY  METAL  TOOL  CO. 

722  Forbet  Si.,  Rockford,  HI.  Since  1910 

. 

CIRCLE  297  READERS  SERVICE  CARD 


is  a  function  of  the  coupling  Ik’- 
tween  windings  on  the  transformer 
core  and  the  total  load  reflexted 
into  the  collector  winding.  Wlicn 
a  transformer  core  saturates,  its  per¬ 
meability  is  greatly  reduced  and 
much  of  the  magnetic  coupling  be¬ 
tween  windings  is  destroyed,  'llic 
shunt  inductance  of  a  collector 
winding  falls  lapidh  as  the  core 
approaches  saturation,  and  a  large 
current  is  established  through  the 
conducting  transistor.  WTien  cuimi- 
latisc  switch-off  occurs  (as  the  cir¬ 
cuit  changes  state),  the  current 
source  becomes  high  resistance,  and 
the  magnetic  field  produced  by  the 
winding  current  decays  vers-  rapidly 
due  to  the  sers  small  damping  im¬ 
posed  upon  the  winding.  A  reserse 
\oltagc  spike  therefore  occurs  at  the 
collector  of  the  cut-off  transistor, 
the  magnitude  of  which  max  Ik* 
scxcral  times  the  supply  xoltagc  and 
can  be  dangerous  to  the  transistors. 

If  coupling  between  windings  is 
made  as  tight  as  possible,  leakage 
inductance  is  kept  to  a  minimum 
and  the  reflected  load  from  other 
windings  increases  the  damping  on 
the  collector  w'inding  and  slows 
down  the  decay  of  magnetic 
flux.  .  .  . 

Optimum  coupling  is  obtained 
by  making  collector  and  base  wind¬ 
ings  of  twisted-pair  enamelled  con¬ 
ductor.  and  these  together  with  an 
output  winding  are  layered  one 
upon  another  oxer  a  small  pmtion 
of  tapc-xxoimd  torfiidal  core  of 
nickel-iron  alloy.  Loose  coupling 
is  achicxed  by  spacing  windings 
around  the  core.  .  .  . 

By  obserxing  the  requirement  for 
tight  coupling  of  xymdings.  design¬ 
ers  may  extensixely  reduce  transient 
xoltagc  spikes  without  recourse  to 
using  other  components. 

B.  D.  Simmons  .wo 

R.  ).  Toon 

SiF.MF.NS  KdISON  SwAN  LtO. 
Lonixin  S.F.  T,  F.Nc.i.ANn 

'I'hc  qualitative  reasoning  of 
Readers  Simmons  and  Todd  was 
substantiated  with  oscillograms  of 
wax’cfonns  in  tightly  and  looselx 
coupled  circuits.  T  he  spike  is  con- 
siderahlv  reduced  even  with  no  ex¬ 
ternal  load  connected  to  their  cir¬ 
cuit;  with  a  load  resistor,  the  spike 
is,  as  nearly  as  we  can  make  it  out, 
all  but  entirely  gone. 
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As  an  inertial  guidance  engineer  with  IBM,  I  have  the 
opportunity  to  work  on  completely  integrated  bombing- 
radar-navigational  systems.  My  work  is  broad  —  from 
lab  studies  to  the  analytics  involved  in  system  design— 
everything  from  shooting  the  North  Star  to  heat  transfer 
problems.  That's  why  I  like  it  —  plus  the  chance  I  have 
to  take  on  as  much  responsibility  as  I  can  handle." 

Other  challenging  assignments  at  IBM  Owego 

•  Airborne  analog  and  •  Test  equipment  development 
digital  computer  systems  •  Radar  circuits  and  systems 

•  Units  and  systems  •  Transistor  circuit  design 

Qualifications 

B.S.  or  M.S.  degree  in  electrical  or  mechanical  engineer¬ 
ing,  physics,  or  mathematics,  and 

Proven  ability  to  assume  a  high  degree  of  technical 
responsibility  in  your  sphere  of  interest. 

FOR  DETAILS,  just  write,  outlining  background  and 
Interests,  to: 

Mr.  P.  E.  Strohm,  Dept.  S54U 
Military  Products  Division 
International  Business  Machines  Corp. 
Owego,  New  York 

IBM,  a  recognized  leader  in  the  electronic  computer 
field,  offers  a  stable  balance  of  military  and  commercial 
work.  You  will  find  ground-floor  opportunities  for  profes¬ 
sional  achievement  at  IBM  Owego.  Liberal  company 
benefits  set  standards  for  industry  today,  and  salaries 
are^ commensurate  with  your  abilities  and  experience. 


INERTIAL  GUIDANCE  ENGINEER  John  V.  Prikazsky 
tells  why  airborne  computer  development  at  IBM  Dwego, 
N.  Y.,  offers  him  the  creative  engineering  career  he 
always  wanted. 


^'Inertial  guidance."  explains  John  Prikazsky,  "means 
aerial  navigation  without  recourse  to  external  reference. 


What  it’s  tike 


to  be  a  Creative  Engineer  at 


IBM 


MILITARY 

PRODUCTS 


OATA  PfIOCESStNG 
ELECTRIC  TYPEWRITERS 
MILITARY  PRODUCTS 
SPECIAL  ENG  Q  products 

supplies 

TIME  EQUIPMENT 


Plants  and  laboratories:  Endicott,  Kingston.  Owego,  Poughkeepsie* 
Yorktown,  N.  Y.;  Lexington.  Ky.;  Rochester*  Minn.;  San  Jose.  Celif. 


EMPLOYMENT  OPPORTUNITIES 


■  ■  •  but  It  may  be  tbe  most  significant 
book  you've  ever  read 


There’s  a  whole  new  way  of  life  for 
you  lietween  the  covers  of  “Oppor¬ 
tunities  Alxjund  at  Bendix  Missiles” 
— and  a  three-cent  stamp  will  bring 
it  to  you  by  return  mail.  If  you  have 
the  qualifications,  Bendix  can  offer 
you  an  enviable  career  in  the  guided 
missiles  field,  working  with  men  who 
have  been  responsible  for  some  of 
the  most  significant  missile  engineer¬ 
ing  advances  of  recent  years. 

At  Bendix,  you  will  lie  in  a  major 
missile  program.  Bendix  as  prime 
contractor  has  responsibility  for  the 
Talos  guided  missile,  one  of  our 
most  vital  defense  weapons.  Using 


the  finest  equipment,  you’ll  learn 
fast  and  grow  fast,  both  profession¬ 
ally  and  financially.  There’s  oppor¬ 
tunity  here— opportunity  to  do  im¬ 
portant,  stimulating  work. 

You’ll  like  living  in  the  Middle 
West.  The  climate  is  pleasant  and 
Chicago,  Lake  Michigan  and  other 
fine  recreational  areas  arc  easily 
accessible.  There  is  also  opportunity 
locally  to  pursue  graduate  engineer¬ 
ing  studies.  Mail  the  coupnin  lolow. 
The  Ixxik  may  not  l)c  a  best  seller, 
but  it  has  l>cen  the  instrument  which 
started  many  a  talented  engineer  on 
a  fine  career  in  engineering. 


PRIME  CONTRACTOR  FOR  THE  TALOS  MISSILE 

I - ! 

■•ndix  Predweft  Divi«l*n— Mi*ttl*«  | 

403R  S.  Beiger  St.,  Mishawaka.  Ind.  I 

Gentlemen:  I  would  like  more  information  concerning  opportunities  in  guided  I 
missiles.  Please  send  me  the  booklet  “Opportunities  Abound  at  Bendix  I 
Missiles.”  | 

NAME  _ _ _ — -  I 

ADDRESS _ j 

CITY _  -  STATE -  I 


fNG/Nff RS  •  SCItNTISTS 


R&D 

Opportunities  in 

CALIFORNIA 

With  SYLVANIA 


ilECTRONIC  ENGINEERS 

HEII  in  FiM'lronic  couiHFrmra*urF 
inrhodinR  IrsnitniillFr*,  rr* 
culvert,  dirprli«»n  Snder*. 

data  handlinte  KK  rlrruilo  i  anienna*. 

FIELD  ENGINEERS 

Ta  wsrk  in  fiald  an  variad  ilnmaclir 
R  fnrriRn  a»*i|inmFnl«,  In  in*lall  alar* 
Irnnir  aqitipmrni,  parferm  anfinaar* 
iiMt  laat*,  train  milUary  partnnnal. 
and  pmrkla  aBRinaarinf  a«»i«lanra  In 
mililary  rnmmandar*.  BS  dagraa. 


TUBE  ENGINEERS 

l>a*ign.  rnnalriiclinn  R 
Travaling  Brava  liibaa. 
%aar  aaparoanra  in  la«l 
of  TBT'i. 


Ia*ting  af 
Vlinimuen  I 
a^alnaltnn 


SR  MECHANICAL  ENGINEERS 

ParForm  marhaniral  dasign  and  laal  n( 
luba«.  rvmponanl*  R  InnIing.  S  naar* 
avparianca  in  marhaniral  da*igii.  lnal> 
ing  R  aaalualing  aparial  purfima  Inha*. 

SYSTEM  STUDIES 

\navl»iit  and  Ingiral  datign  uf  «ltgital 
rnmpMlar  rirrttll*.  7  nr  mnra  %aar> 
avparianra  da«irahla  in  variad  pha«a« 
nf  alarlrnnk  •ytlaniB  analr*!*.  nith 
aBipha«i»  on  rompiitar  Ingir.  Adbanrad 
dagraa*  da*irahla. 

COMPUTERS  B  DATA  HANDLING 

IIRI)  nf  lran*i«lnriaad  rirruil*  R  high 
•paad  digital  cnmptilar  alamani*. 
Opaning*  at  all  latal*  far  anginaar* 
nilh  avparhanra  in  mmpiilar  da*ign  R 
lran«i*lnriaad  rimiil*. 

MICROWAVE  ENGINEERS 

Plan  R  parfnrm  niirrnna%a  avpari- 
mani*  nn  farrila*  R  ga*anu*  alartrnnir 
phannmaaa  in  ralatinn  In  davalnp* 
manI  nf  mirrowava  rnnirni  davira*. 
F'.vparianra  in  mkronava  tran«ini**inn 
R  maa*iiramant  ra^nirad  with  avpari. 
anra  in  high  varuiim  •y*lam«  daiir- 
abla. 


RESEARCH  SCIENTISTS 

Tn  parfnrm  lhanraliaal  analv**  R 
fondurl  avparimanl*  in  prndiirlinn 
nf  iillra.viulat  radiatinn.  mirrnwa«a 
hrankdcinn  in  mnlariilar  ga*a*  R  lha 
tran*mi**inn  nf  alartrwmagnalir  «*a*a* 
ihrniigh  ioniaad  Bhnrk  frnni*  R  pla*. 
ma«.  Advanrad  dagraa*  da»irahla. 


PltoJt  send  your  rtsumt  to 
Mr.  J.  C.  Richards 

SYLVANIA 

aVLVANIA  CLCCTAIC  PNOOUCTS  INC 

P.O.  Box  1296 
Mounuin  View,  California 

—  ■■ 
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EMPLOYMENT  OPPORTUNITIES 


mwim . . . 


FIELD  ASSIGNMENTS 
HOME  and  ABROAD 


CHRYSLER 
MISSILE  DIVISION 

located  in  Suburban 
DETROIT,  MICHIGAN 


hxpaiKiine  activities  on  our 
prime  lialTistic  missile  contracts 
— REDSTONK  and  JUPITER— 
re<|uire  the  aildition  of  experi¬ 
enced  technical  |:«r8onnel  for  our 
F'ield  EnRineerinK  Section  at 
both  domestic  and  overseas  lo¬ 
cations. 


•  MISSILE  TRAINERS 

•  INSTALLATION  ENGINEERS 

•  ENGINEERING  INSTRUCTORS 

•  MAINTENANCE  ENGINEERS 

•  MANUAL  COOROINATORS 

Current  openinR.s  include  man- 
aacment  positions  on  the  Field 
KiiRineerinR  Staff  in  Detroit  and 
at  various  field  locations. 

To  <|ualify,  applicants  mu.st  pos- 
ses.s  at  least  2  years  technical 
schoolinR,  a  solid  enRineerinR 
bacIcRround  in  missiles,  aircraft, 
electronics,  military  e«|uipment 
or  relateil  missile  field  eriRineer- 
iuR  activities  and  strictly  mobile 
for  job  assiRiiments. 

Candidates  selected  for  these 
positions  will  enjoy  excellent 
starting  salaries,  a  variety  of 
interesting  work  assignments, 
outstaniling  promotional  oppor¬ 
tunities  and  an  uni«|ue  and  re¬ 
warding  fiehl  l>enefit  program. 

For  further  information  submit 
a  complete  resume  of  your  quali¬ 
fications  in  confidence  to: 

Mr.  J.  M.  Murray 
Technica/  Recruitment  Supervisor 

CHRYSLER  CORPORATION 

MittiU  Division 
P.  O.  Box  2628 
Dolroit  31,  Michigan 


Secrets  of  the  universe  continue  to  unfold 
before  the  searching  eyes  of  CROSLEY 
engineers.  The  drama  being  enacted  on  the 
stage  of  space  is  one  of  constant  excitement 
and  challenging  situations.  CROSLEY  engineers 
are  participating  in  many  programs  that  offer 
opportunities  for  personal  growth  and  advancement. 

HIRE  ARE  FIELDS  OF  CURRENT  ACTIVITY: 


1.  GROUND  RADAR 

2.  AIRBORNE  DEFENSE 
SYSTEMS 

3  ANTENNA  AND  MICRO- 
WAVE  EQUIPMENT 

4.  COMPUTER  AND 
ANAlYTICAl 
SERVICES 
(DESIGN  AND 
DEVELOPMENT) 
(PROGRAMMING  AND 
APPLICATION) 


S.  COMMUNICATIONS 
(AIRBORNE 
TRANSMITTERS  AND 
RECEIVERS) 

6  AIRBORNE  FIRE 
CONTROL 
7.  SERVO¬ 
MECHANISMS 
S.  TRANSISTORIZED 
EQUIPMENT 
9.  GUIDED  MISSILES 
10.  INFRARED  RESEARCH 


Writ*  uf  For  compUto  dolaib.  Wo'll  sond  you  litoraturo  and 
wo'll  tall  you  about  tha  advantagot  oF  Family  living  in 
Cincinnati  —  "Ouaon  City  oF  tha  Wait,  Cloiait  to  tha  Haart 
oF  Amarica".  Thara  ara  numarous  company  banoFitt  and  you 
will  ba  paid  ganaroui  ralocation  axpaniat. 

Send  your  resume  to: 

Frank  Plasha,  Personnel  Mgr., 

Division  Headquarters 


Crosley 


AVCO  MANUFACTURING  CORPORATION 
CROSLEY  DIVISION 


1339  ARLINGTON  STREET 


CINCINNATI  2S,  OHIO 
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EMPLOYMENT  OPPORTUNITIES 


KNOINEERS 


What  the  merger  with 
United  Aircraft  means 
to  an  engineer  joining 
Norden  Laboratories  today 

^  Increased  Opportunities  for  Far-Ranging  Exploratory  Work  in  the 
fields  where  Norden  has  made  so  many  contributions: 

missile  &  aircraft  guidance,  re-ent^  attitude  control  problems, 
radar  and  communications,  inertial  and  stellar-inertial  navi¬ 
gation,  data-handling  and  navigation-stabilization  systems, 
bomb  director  systems,  and  other  specialized  elearonic  areas. 

^  All  uie  Long-Term  Career  Benefits  and  Unusual  Growth  Potential 
'  of  association  with  one  of  the  country’s  maior  leaders  in  the  devel¬ 
opment  of  advanced  aircraft  propulsion  systems. 

^  Plus  the  Professionally  Rewarding  Norden  Laboratories  Way  of 
'  Working  in  small  R&D  groups... the  invigorating  contaa  with 
colleagues  who  know  — and  appreciate  —  each  other's  attainments 
...the  challenging  diversity  of  assignments. 

Current  opportunities  exist  at  both  White  Plains,  NY  and  Stamford, 
Connecticut  locations  for  work  on  a  number  of  advanced  projects 

RADAR  «  C.OMMUNICATIONS 

Dtsit"  &  Development  openingi  in  the  following  areas; 

•  ANTENNAS  •  MICROWAVE  SYSTEMS  •  MICROWAVE  COMPONENTS  • 
RECEIVERS  •  TRANSMITTER  MODULATORS  •  PULSE  CIRCUITRY  (VT 
&  TRANSISTORS)  •  DISPUYS  •  AMTI  •  DATA  TRANSMISSION  •  ECM 

STABILIZATION  A  NAVIOATION 

•  COMPUTING  SERVOS  •  SERVO  AMPLIFIER  DESIGN 

TELEVISION  A  PASSIVE  DETECTION 

•  TV  DISPLAY  CIRCUITRY  •  TV  CAMERA  CIRCUIT  DESIGN 

•  TV  TRANSISTOR  CIRCUITRY 

QUALITY  ASSURANCE 

•  RELIABILITY  ANALYSIS  •  STANDARDS  •  ENVIRONMENTAL  TEST 

SYSTEMS 

•  RADAR  SYSTEMS 

ENOINEERINO  DESIGN 

•  ELECTRONIC  PACKAGING  •  MATERIALS 

DIGITAL 

•  DIGITAL  (SENIOR) -DESIGN:  Logical,  circuit,  mafnetic  storage 


TECHNICAL  EMPLOYMENT  MANAOEP 

NORDEN  LABORATORIES 

NORDEN  DIVISION 

UNITED  AIRCRAFT  CORPORATION 

121  Westmoreland  Avenue  White  Plains,  New  York 

I  am  interested  in  obtaining  funher  information  on  opportunities  at 
Norden  Laboratories. 


ELECTRONICS 

ENGINEERS 

Vought's  rapidly  expanding  elec- 
tranics  department  has  created 
tap  apenings  far  engineers  ex¬ 
perienced  in  the  design  af 
weapan  systems  and  campanents. 
Current  prajects  include  Crusader 
fighters,  Regulus  missiles,  ad¬ 
vanced  space  and  ASW  studies. 

Guidance  Design  Engineer. 

E.E.  or  Physics  Degree,  plus  2  or 
more  years  experience.  To  de¬ 
sign  various  octive  and  self- 
contained  missile  guidance  sys¬ 
tems,  and  to  design  and  develop 
rodar  beacons. 

Lead  Instrumentation  Engineer. 

B.S.  or  M.S.  in  E.E.,  plus  5  years 
electronics  experience  in  telem¬ 
eter  applications  of  flight  test 
instrumentation  data.  To  guide  a 
Reseorch  and  Development  group 
in  the  design  and  opplication  of 
electronic  gathering  and  reduc¬ 
tion  systems. 

Jomai  F.  Raagon 

CAiaF  oF  Cloctronici 

Dap*.  R-)0 


CHUIENGIKG  OPPORTUNITIES 
IN  RESEARCH 
m  DEVEEOPMENT 


ELECTRONIC 

ENGINEERS 

SYSTEMS 

ENGINEERS 


Ottign  of  oloctronic 
inttrvmonlotion  for 
unriorwotor  ordnonco. 
Anolyticol  orrd  onpori- 
mootol  frootmont  of 
tcionttfic  roGoorch  prob- 
Umt  in  th«  ftoldt  of 
hydrodynomicft,  ocout* 
lk«,  oloctronics,  not- 
work  thoory,  torvo- 
ntochonUms,  mochonict. 
tnformotton  tboory  and 
noit#  onalyiit  includ¬ 
ing  onologuo  and  digi¬ 
tal  computations. 


PENNSYLVANIA  STATE  UNIVERSITY 
ORDNANCE  RESEARCH  LABORATORY 

P.  O.  Box  30 

University  Park,  Pennsylvania 

•  Oaportunilits  for  CriAuato  StuSy 
o  Faculty  Apaeintmonts  for  QualifitA  Applicants 
o  Eicallent  Warkinp  anS  Livlnp  CanAitions 

Bond  Resumo  To: 


ARNOLD  ADDISON 
Personnel  Director 
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EMPLOYMENT  OPPORTUNITIES 


*' 

V;»  ' 


Electronics  Arm  of  General  Dynamics  Corporation 
in  Rochester,  New  York 

The  many  areas  in  which  research,  development  and  design  groups  work  include  radar,  navigation, 
microwave  communications,  air  traffic  control,  sonar,  automatic  test  equipment,  guided  missile  elec¬ 
tronics,  nuclear  instrumentation,  telecommunications,  electro-acoustics,  and  Hi-fi  equipment. 

Recently  Stromberg-Carlson  was  appointed  Systems  Manager  and  Prime  Contractor  for  an  impor¬ 
tant  new  USAF  passive  reconnaissance  system. 

You  join  two  professional  communities  when  you  come  to  Stromberg-Carlson  —  the  company,  and 
the  City  of  Rochester,  which  has  the  largest  percentage  of  professional  people  for  a  city  of  its  size 
(500,000)  in  the  nation.  And  in  many  other  ways  Rochester  is  an  ideal  spot  for  an  engineer  or 
scientist  to  live  and  raise  a  family... noted  for  its  cultural  advantages;  advanced  study  opportuni¬ 
ties  at  U.  of  Rochester  with  its  famed  Eastman  School  of  Music  and  Symphony;  unrivaled  park 
and  school  systems;  modem  hospitals.  And  Rochester,  gateway  to  the  Finger  Lakes,  is  in  New  York’s 
famous  upstate  vacationland,  near  Niagara  Falls,  Thousand  Islands  and  Adirondack  Mountains. 


SECTION  HEADS,  EE 

6  to  10  Xf«n  rxporione*  for  on* 

of  th*  following; 

I.Ccnrml  circuit  dcsisn  and  d*- 
vclopmcnt.  data  handlina,  auto- 
matic  tMt  equipment,  communi- 
cation*,  navication. 

t.  For  tjntcnu  tbeorttical  d**isn 
and  analyiU. 

I.  For  dcsisn  of  tpecial  purpo** 
low  noi*«  rrconnaiuance  re¬ 
ceiver*  —  manuai.  panaramic. 
*i(nal  *aekinK. 

4.  To  *uperTl*e  intesration  of  an¬ 
tenna*  (empha*i*  on  broadband 
ECM  reccivins  txpee)  into  a 
reconnai**anca  *]r*t*m. 


SECTION  HEAD,  PHYSICISTS  sr  EE 

To  sulde  inveatisation*  in  micro- 
wave  network  theory,  information 
theory  and  modulatidn  techniques 
with  coal  of  derivins  basic  com¬ 
munication*  concepts  leadinc  to 
new  systenu  development. 


Immediate  openings  for: 


SENIOR  ELECTRONICS  ENGINEERS 

S  years  relative  experience  for  on* 
of  th*  foliowing: 

1.  For  theoretical  systems  and/or 
equipment  design.  Require* 
knowledge  of  entire  electromag¬ 
netic  *pectrum  —  microwave. 
UHF.  VHF.  VLF— and  srork- 
ing  knowledge  of  propagation 
ntethod*. 

2.  Design  in  1  or  more;  advanced 
navigation  techniques  including 
Tacan;  data  link;  digital  tech¬ 
niques  ;  transistor  circuitry ;  ad¬ 
vanced  automatic  test  equip¬ 
ment;  system*  design;  sonar; 
countermeasures;  microwave 
and  antenna  techniques;  com¬ 
munication*.  including  ad¬ 
vanced  pnlsc  technique*. 

1.  For  network  design  (modem 
synthesis  Aiters.  delay  equal¬ 
isers.  loss  and  phase  equalisers ) 
and  circuit  analysis  (transistor 
amplifiers,  transistor  pulse 
forming  network*,  transistor 
switching  circuitry). 


SENIOR  PHYSICISTS  ir  EE's 

1.  For  development  of  solid  state 
circuits  to  control  and  instru¬ 
ment  nuclear  devices. 

2.  For  investigation  of  fundamen¬ 
tal  paramagnetic  resonances 
for  application  to  maser-type 
devices. 

3.  For  development  of  solid  state 
circuits  for  application  in  mi¬ 
crowave  and  RF. 

SENIOR  MECHANICAL  ENGINEERS 

Engineering  experience  in  elec¬ 
tronic  pacUaging  and  associated 
problems  such  as  mechanisms,  vi¬ 
bration  and  heat  transfer. 

SENIOR  MATHEMATICIAN 

To  provide  mathematical  assist¬ 
ance  in  a  variety  of  arras  includ¬ 
ing  communication  and  data  sys¬ 
tems  analysis,  evaluation  of  radio 
propagation  data,  servo  and  net¬ 
work  synthesis,  optimum  logic 
design. 


If  you  qualify  for  one  of  the  positions  listed  above, 
write  immediately  to  Fred  E.  Lee,  Manager  of  Technical  Personnel. 

STROM  BE  RC  -  CARLSON 

A  DIVISION  OF  OCNCRAI.  DYNAMICS  CORFORATION 

1447  N.  GOODMAN  STREET  •  ROCHESTER  3,  N.Y. 


GO 
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JVW  -'Uin-IL 


AAA/ 


DATA  PROCESSiND  I  MICROWAVE  I  INFRARED  I  CLOSED  LOOP  TV> 


pMHioM  «<•  phk 


Paraaitf  N.  J. 


four  new 

R&D 

projects  at 

AVION 

DIVISION 

acf  industries  incorporated 


4 


AlfxuAria,  Vt.  ENGINEERS  &  SCIENTISTS 


raMareli  & 


ifvalopaMrt 
lafeMratoriM. 
NUi  art  Mtaliy 


laaataN  la 


hiflily  iaalrakla 


rtaiNaatial 


oaanaaHlasi 


aaavaalait  to 


varld-faaaM 


aaltarali 


Once  again,  AVION  DIVISION  raises  its  horizons  as  it 
initiates  four  new,  broad  research  and  development 
projects.  To  the  engineer  who  thrives  on  challenge  and 
diversification,  this  is  the  opportunity  which  wil  reward 
him  with  day-to-day  job  interest,  as  weH  as  with  finan¬ 
cial  growth.  For  the  engineer  who  also  looks  for  a  measure 
of  stability,  AVION,  as  a  member  of  the  ACF  corporate 
family,  offers  strength  beyond  its  own  extensive  oganixa- 
tion  and  operations. 


DATA  PROCESSING* 

Top-level  engineering  and 
scientific  personnel  for  re¬ 
search  and  development 
work.  Both  supervisory  and 
non  •  supervisory  positions 
available.  Engineering  back¬ 
ground  in  any  ONE  or  a 
combination  of  the  fol¬ 
lowing: 

—SYSTEMS  DESIGN 
AND  DEVELOPMENT 
—ANALYSIS  & 
SYNTHESIS 
—RESEARCH  & 
LOGICAL  DESIGN 
—DIGITAL  COMPUTER 
DESIGN 

’^Locationi 


•RiartatoMat  aa4  Altxandrla,  Va.,  Plant 


shappiac  caatara. 


INFRARED 

AVION'S  Advanced  De¬ 
velopment  Laboratory  is 
interested  in  Engineers  and 
Scientists  whose  prime  quali¬ 
fication  is  the  ability  to 
THINK.  To  these  men,  our 
challenging  research  pro- 
grarru  in  INFRARED  offer 
a  real  growth  opportunity 
in  a  field  still  in  its  infancy. 
NO  IR  EXPERIENCE  RE¬ 
QUIRED. 


AIRBORNE 
CLOSED  LOOP  TV 

EE's  with  experience  in  sub- 
miniaturization  and  transis¬ 
torization  for  Airborne  TV 
to  qualify  as: 

PROJEa  LEADER 
Thoroughly  axperieitced 
to  take  full  responsibility 
of  project  groups. 

RESEARCH  ENGINEER 
Knowledge  of  advanced 
TV  engineering  techniques 
as  applied  to  airborne 
TV  systems  for  research 
projects. 

DEVELOPMENT 

ENGINEERS 

EE's  with  TV  experience 
to  work  on  Closed  Loop 
TV. 

MICROWAVE 

AVION'S  SPACE 
INSTRUMENTATION 
PROGRAMS  which 
cover  the  field  of: 

Radar  Beacons,  Microwave 
Components  and  Pulse  Cir¬ 
cuitry,  require  research  con¬ 
sultants,  senior  engineering 
and  engineering  develop¬ 
ment  personnel  for  this  ex¬ 
panding  program. 


.S«Rd  fUsamc  T«:  Mr.  AMStiR  Paak, 
Maaafcr,  Prafaasianal  CaiplayaaRt. 

AVION  DIVISION 

acf  industries  incorporated 


li  PARK  PLACE,  PARAMUS.  NEW  JERSEY  COLFAX  1-4100 


offers  the  opportunity 
and  the  challenge  of 
key  assignments  in.,, 

GUIDED  MISSILE 
ELECTRONICS 

ELECTRONIC  ENC. 
MECHANICAL  ENG. 

DESIGNERS-DRAFTSMEN 


Here  is  your  chatKc  to  prove  your 
ability  doing  imp<trtani  \sork  on 
missile  fuzing,  guidance,  packaging 
and  related  test  equipment.  We  have 
key  openings  that  offer  you  the  oppor¬ 
tunity  to  move  ahead  rapidly  in  your 
profession.  At  Bendix  York,  you 
benefit  from  the  advantages  of  a 
small  company  atmosphere  in  a 
growing  division  of  one  of  the 
nation's  largest  engineering  and 
manufacturing  corporations.  Also, 
you’ll  enjoy  the  “good  life”  in  our 
beautiful  suburban  community. 
Good  salaries,  all  employee  berKfits. 

Drop  us  o  cord,  brloFly  stating 

your  oducalion  A  oxpori-  _ 

onto.  Wo’tl  act  Im- 
modiataly  fa  got  to-  1 

gothor  with  yaw  I 

and  talk  it  a vor.  ADDRESS  i  I 

^  professional  / 

yPUCEMENT  / 
DEPT.  E  / 


Aviation  corf>oration 

/  YOffc  Division 

fyork.  Penna.  /  York  47-2611 
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At  the  crossroads  of  opportunity 
for  men  with  vision  in 
Electronic  Engineering 

GOODYEAR 

AIRCRAFT 

CORPORATION 

ELECTRONIC  LABORATORY 

WE  HAVE  OPENINGS 
IN  OUR  MODERN 
LABORATORIES  FOR 
ADVANCED  ENGINEERS 
IN  ELECTRONIC  RESEARCH 

Long  range  research  and 
development  projects 

Graduate  studies  available 
under  company  financed 
evening  courses. 

Leisure  Living  At  Its  Best 
"In  the  Valley  of  the  Sun" 

Modern  Inexpensive  Housing 

S#«id  rvfMm*  to;  A  E  Mofinm9 

Engineering  and  Scientific  Personnel 

GOODYEAR  AIRCRAFT 

LITCHFIELD  PARK 
PHOENIX,  ARIZONA 

Similar  opportunities  available  in 
our 

Akron,  Ohio  Laboratory 


EMPLOYMENT  OPPORTUNITIES 


GRADUATE  EE's: 

Research  A  Development 
Systems  Engineering 
Digital  Applications  i 

Instrumentation  >1 

Product  Design 


‘ikJsii  t: 


TODAY’S  OPPORTUNITIES 

with  General  Electric’s  Missile  Guidance  Section 

CARRY  IMPORTANT  RAMIFICATIONS 
FOR  SPACE  TECHNOLOGY 


Despite  the  maKititude  of  the  undertaking.  Ruidinic  a  vehicle  on 
a  >428,000  mile  return  trip  to  the  Moon... or  directing  an 
interplanetary  probe  into  Mars’  orbit  depends  fundamentally 
upon  the  basic  technologies  already  developed  to  guide  surface- 
tt^surface  ballistic  missiles  into  their  trajectories. 

The  great  technical  challenges  of  guidance  for  space  explo¬ 
ration  lie  in  the  unprecedented  accuracies,  reliabilities  and  long 
operative  life-spans  that  must  he  engineered  into  the  guidanco 
systems. 

ENGINEERS  and  SCIENTISTS  at  G.E.’s  Missile  Guid¬ 
ance  Section  —  with  their  broad  experience  in  creating  highly 
reliable  ICBM  systems  are  well  prepared  to  deal  creatively  and 
effectively  with  space  problems. 

FOR  WORK  IN  FRONTIER  AREAS,  look  into  the  positions 
now  open  with  the  Section,  on  a  number  of  stimulating,  ad¬ 
vanced  projects. 


Significant  experience  in  1  or  more  of  these  areas  is  desired: 

Radar  RP  Circuitry 

Tranalalora 

Communloationa  Digital  Computars 

Countarmaaauraa  •••matry  Oparatlons 

.  .  _  .  MIcrowavaa  _  .  ... 

Antanna  Design  Knginaaring  Analysis 


Forward  your  resume  in  strict  confidence  to 
Mr.  E.  A.  Smith,  Dept.  H-F 

MISSILB  OUIDANCK  SKCTION 


GENERAL 


ELECTRIC 


Court  Sti-eet,  Syracuse,  N,  Y. 


ELECTRONICS  engineering  issue  —  September  12,  1958 


199 


EMPLOYMENT  OPPORTUNITIES 


Professional 

Services 


COUNTERMEASURES 


SPECIALIST 


CROSBY  LABORATORIES,  INC 

Muftaf  G.  Crosby  6  Suff 


lUdlo  •  UMiniBlei 

IlMMrcb  h  liAnuffteturlAg 

roamuBtegtloM.  Fll  A  TV 


RobUnn  Lane,  HieksTUte.  N.  T. 

wnia  1-lttl 


An  unusuoi  opportunity  in  on  ostobltshod  compony 
for  a  technical  specialist  proficient  in 
PROPOSALS  •STSTCM  DCSIQM«TEGtltHCAL  LEADIRSIIIP 

STARTING  SALARY  ^3,000 


P-8783,  Electronics 

Clou.  Adv.  Div.,  P.  O.  Box  12,  N.  Y.  36,  N.  Y. 


ULTRASONICS 

Fine  opportunity  in  Research  De¬ 
partment  of  a  leadinpr  steel  com¬ 
pany  for  engineer  or  scientist 
experienced  in  the  field  of  ultra¬ 
sonics.  Research  work  on  the  appli¬ 
cation  of  ultrasonics  will  include  the 
study  of :  ! 

Physical  properties  of  materials  | 

Electroplating  | 

Hot-dipped  metallic  coatings  ! 

Solidification  of  metal  | 

Experimental  work  will  involve  de-  j 

velop.nent  of  specialized  e<iuipment 
and  instruments. 

If  you  are  a  college  graduate,  ex¬ 
perienced  in  the  sound  field  and 
intere.sted  in  looking  into  an  oppor¬ 
tunity  with  the  expanding  re.search 
program  of  a  high-ranking  steel 
company,  plea.se  write  in  confidence 
to 

P-8710  Elertronira 

ClaM.  Adv.  Dlv.,  P.O.  Box  1*.  N.Y.  38.  N.T.  ! 


SALES  ENGINEER 

WANTED 

Location  will  be  olthor  Now  York  City  or  Philadel¬ 
phia.  Pa.  to  Mil  to  miuile  and  aircraft  companiei 
hiffh  tpood  relays,  ehoppers,  pressure  switches  and 
transducers.  Should  havo  otoctrical  onpineorlnp  de- 
iroo  althoufh  will  consider  moehanical  enilnoors 
wha  have  pood  baekoround  in  oloetrlcal  held.  Ex- 
oellont  opportunity. 

Write  Harry  E.  Beane,  Vice  President, 

THE  BRISTOL  COMPANY 

Waterbury,  Connecticut. 


ENGINEERS 


that  U  iiktnrd  tn  thf>  STATE  OF  tHE  ART  of 
T>x-hnlcal  Ilrrrultinrni  and  RELIABILITY  OF  IN. 
FORMATION  coorrmina  pnattloo..  ahr  not  coiii- 
niunlrate  with  u>  at  onra! 

AU,  I*08ITI0N8  FKB  PAID. 
FIDELITY  PERSONNEL  SERVICE 
1211  Chaitnut  St.  Phlla.  7.  Pa. 

Special  it  t  la  Aviation,  Slerironiet  and  A'arlaMirt 


AUnRF.SH  BOX  SO.  RKPt.SF.S  TO:  Boi  So. 

.Ir/r.  Dir.  of  tAle  pnhUration. 
*Sintl  to  oSlce  nmrrat  pon . 

XFW  YORK  .Id:  P.  O  BOX  St 

rHir.Ario  it:  sin  S.  MirkinaH  Are 
HAS  FRASrSHro  A:  ds  Pont  Ht. 


POSITION  VACANT 

Manufacturer  In  northern  New  Jeraey  la  in¬ 
terested  in  obtaining  outaide  cnnaultant  bav¬ 
ins'  thnrousth  backRrnund  and  experience  in 
deaiitn  and  development  of  delay  linea  and 
pulae  tranaformera.  P-8675.  Electronica. 

SELLING  OPPORTUNITY  WANTED 

Well  known,  aggreaelve  rep  in  Chlcagoland 

area  now  seekinir  trood  induatrial  component 
and  inatrument  linea  aa  well  aa  additionai 
jobber  and  hifi  linea.  Staff  recently  aupple- 
mented  by  electronics  engineer  of  13  years 
experience  and  formal  education.  RA-8613. 
Electronica. 


Your  Inquiries  to 
Advertisers  Will 
Have  Special  Value  .  .  . 

— for  you — the  advertiser — and  the 
publisher,  if  you  mention  this  publi¬ 
cation.  Advertisers  volue  highly 
this  evidence  of  the  publicotioR  you 
read.  Satisfied  advertisers  enable 
the  publishers  to  secure  more  ad¬ 
vertisers  and  —  more  odvertisers 
mean  more  information  on  more 
products  or  better  service  —  more 
value — to  YOU. 


ELECTRONIC  RESEARCH 
i  ASSOCIATES,  INC. 

"TR.tNSIHTtlHIZE”  YOl’R  PHODircT! 
Conplvt*  HwTiru  In  eoBfuItlng,  r«»««rrh.  dcvplfv* 
meni.  ukJ  prttductloa  on  TrtniUtor  elrrultry. 
prtMhKfi  ant]  Initnunantatloii. 

67  Pprt<H7  Ptart  (’adar  Groort.  M.  1. 


ERCO  RADIO 
LABORATORIES,  INC. 

RjJio  Comniunh'jtions  Etfuipmtnt 

•  l>aNipn  •  Drvalopment  •  l*TOilurtion 
<mr  .'TUth  Vvar  kn  .\lr  tn 
('oinmunicatiiHi  anil  Kadlc  IWamn^ 

<3atd**n  rity  •  l^nnjt  I<«lan<1  •  Vrw  York 


MEASUREMENTS 

Research  &  Mjnkfjclurhig  Engineers 

Harry  W  H»urk 
HtwrialUt  In  tha  and 

Dfvelt^ttitm  lA  Rlartmnlr  Tf»t  Intinimenlii 
ttonntim.  Naw  Jari««*v 


ALBERT  PREISMAN 

Consulting  Engineer 
Tidevialoo.  Pulaa  Taduilquaa.  Vldao 
AmpliAerx.  Patftit  tacbnleal  ooiMalUttoo. 

616  Pt.  Andrawfl  Lana.  Sllvar  Pprlng.  Maryland 


TELECHROME  MFC.  CORP. 

Electronic  Design  Specialists 

(-OU>K  TEI.KVISION  EUriPMENT 
Flying  Hput  Hoannarii,  i'olur  8)lith<^ixani.  Keyam. 
Mooltorn.  OwHIoacopaa  aitd  Ralatad  Apparatu* 
Talamatarlng  for  Ouldad  Mlaallaa. 

J  R  pttpkln-riurmaa.  Prat.  4  Dir.  a/ Jlag 
S8  Ranirk  Dr.  Anltyvllla.  L.  I..  N.  T. 


YARDNEY  LABORATORIES,  Inc. 

Research-Design-Development 
Rlaairo-rhamlaal  Oanarainn  of  Enargy 

iftm  Laimard  Htraat  ^'<»rth  6-3ieft 

Saw  York  13,  N.  T. 


Professional  Assistance  .  .  . 

in  solving  your  mosi  difficull  prob¬ 
lems  in  the  specialized  field  of 
electronic  devices  is  offered  by 
these  consuhanls. 
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EMPLOYMENT  OPPORTUNITIES 


ENGINEERS  and  PHYSICISTS 


New  projects  at  GRUMMAN  AIRCRAFT  have  created  responsible  positions  for  graduate  engineers  and  physicists  with 
initiative  and  imagination  to  carry  out  individual  studies  and  participate  in  group  efforts  on  weapons  systems  and 
equipment  for  advanced  aircraft  and  missiles. 


WEAPONS  SYSTEMS  DEPT. 


MS.in  EE,  ME,  Physics  or  Math  with  5  or  more  years’  aircraft  experience  in  the  following  fields:  weapons  systems  evalu¬ 
ation,  fire  control  analyses,  weapons  effectiveness,  mathematics  of  airborne  fire  control,  ballistics,  bombing  equations 
or  operations  research.  Responsible  for  conducting  evaluations  of  the  capabilities  and  effectiveness  of  weapons 
systems  plus  developing  ballistic  equations  which  describe  the  trajectories  of  guided  and  unguided  projectiles. 


MS  in  EE,  ME  or  physics  with  5  or  more  years’  experience  in  infra-red  systems  analysis  as  applied  to  airborne  fire 
control,  photographic  or  reconnaissance  systems.  Responsible  for  conducting  analyses  of  the  functional  requirements 
and  effectiveness  of  infra-red  systems  on  the  over  all  Reconnaissance  and/or  Weapons  Systems. 


RESEARCH  DEPT. 

Systwm*  studiws  (2  to  10  years'  experience) 

ECM  Specialist:  MS  in  EE  with  background  involving  research  in  guidance  systems,  ECM  and  anti-ECM,  communica¬ 
tions  and  information  theory. 

Sonar:  MS  in  Physics  or  engineering,  background  of  applied  math,  classical  physics  and  acoustics.  To  do  research  in 
both  air  and  water-borne  sound. 

Infra-red:  MS  in  Physics  with  background  in  applied  math,  classical  physics,  optics  and  electromagnetic  radiation. 

AVIONICS  DEPT. 

staff  Consultants 


MS  in  EE  with  8  or  more  years’  experience  in  the  analysis  and  application  of  techniques  to  weapons  systems  in  any  of 
the  following  areas: 

Communication  and  Data  Handling 

Infra-Red 

Detection 

Navigation  and  Guidance 

Oround  Support  Bquipmant 

Engineers  with  3  to  7  years'  experience  in  the  determination  of  ground  support  equipment  for  weapons  systems.  Main¬ 
tenance  experience  on  Naval  Aircraft  desirable. 

Antsnns  Dssign  Bnginssr 

BS  in  EE  or  MS  in  EE  with  2  or  more  years  of  experience  in  the  design  and  test  of  airborne  antennas. 

Bquipmont  Bnginoor 

BS  in  EE  with  3  to  7  years’  experience  to  work  on  developmental,  prototype,  and  production  aircraft  and  missiles  in  any 
of  the  following  fields : 

ECM  Equipment  Digital  Computers 

Antennas  Radomes 

Radar .  Inertial  Navigation 

Communication 

Will  be  responsible  for  the  analysis,  test,  preparation  of  Specifications  and  Vendor  liaison  of  systems  comprising  this 
equipment. 


Advanowd  Dwaign  Systams  Bnginaar 

BS  in  EE  or  MS  in  EE  with  5  to  10  years’  experience  in  the  Aircraft, 
Missile  or  Space  Vehicle  System  design  in  the  following  areas: 
ASW 

Attack  Systems 

Air  Defense/ Intercept 

Reconnaissance 


U.  S.  Citizenship  required.  We  pay  moving  expenses. 

For  immaliiU  intvrvivw,  und  your  rtsum*  to: 

MR.  T.  WILDER,  Engineering  Personnel  Director  ▼ 

GRUMMAN  AIRCRAFT  ENGINEERING  CORPORATION  •  Bethpage  •  Long  Island  •  New  York 
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SEARCHLIGHT  SECTION 


2J2IA 

2J22 

2J26 

2J27 

2J31 


Type 

BDAR83 

P08X.I5 

OM33A 


Price 
$  6.50 

5.50 

3.50 

5.50 


RESISTORS 

LEGRI  S  COMPANY 

391  Riv*rdol«  Avtt.,  Yonkort  S,  N.  Y. 


Uiry*  Stock  of 

TELEPHONE 

RELAYS 

To  Fill  All  Voor 

M»Ouirom#nl« 

Chase 


An  ■ 

Investment ! 

ProductiT*  adT*r1l*lnq  It  an  IN¬ 
VESTMENT  rather  than  an  EX¬ 
PENDITURE. 

"Searchlight"  advertitert  almost 
Ineariably  report  prompt  and 
tatlafactory  retultt. 

BE  CONVINCED  -tend  ut  your 
adrertltement  TODAY. 

Address 

Classified  Adrertising  Oirision 

ELECTRONICS 

P.  O.  Box  12,  Now  York  36,  N.  Y. 


Premium  quality  NEW  componenis  of  below  factory  prices 

SEPTEMBER  SPECIAL:  PRECISION  MOLDED  DEPOSITED  CARBON  RESISTORS 

100  X  ohms  ±  1%,  1  Wott,  Type  MDF  .  .  .Sll  per  hundred 
#  Write  for  our  16  page  CATALOG  and  SPECIAL  mailingt 


lectronic  LABORATORY  SUPPLY  COMPANY 


7208  GERMANTOWN  AVENUE  •  PHILADELPHIA  19,  PENNSYLVANIA «  CHesInut  Hill  8-2700 


MICROWAVE  MAGNETRONS 


t3.M  2J37 
$7.50  2J38 
$5.50  2J3<I 
$3.50  2J40 
$12.50  2161 


$9  00  2Jt2  $300 

$12.50  725A  $5.00 

$12. QK8U  $19.50 
$30.00  QKOI  $18.95 

$0.25  QK82  $18.00 


MEDIUM  POWER  PULSER 

The  MIT  MOO  III  PUt&CR  «  llgtitwfiRtit.  imdiiim 
pfmrr  r»fUr  nuNlulelor  u>Lrui  eii  It  In  •  r**Ki*iirre 
tUf  blfirking  tiNcrllletor  circuit  hMlIng  •  tTiH  poMcr 
Amplifier.  IVek  output  U  12  K\  at  12  A{iip«o  Into  e 
O.Si'I.O.'TUM^’.  at  a  Hnm  ohm  IlnmI  l*ul'*e  alrlthn  are 
dutv  ratio  of  O.tHlt.  I*rlmer>  pimer  retiulrenient'*  are: 
115  vac  4fHM2tK)  opN  .3.r>A.  Ai'so  2H  t<|r  at  .5  Amu.  An 
external  trigger  of  at  lea-v  54*  peak  \%  rtNiulreti.  Ail 
unit«8  are  new.  complete  with  all  tube’s.  pre<«Mirixe4l 
housing,  etui  irhematlc  tliagiaiii  C07 

(Refer  to  Uarll.ah  \>A  r,.  Svc  Ji.l 


PULSE  TRANSFORMERS 


352*7150.  I*rlmar\  r»i»  ohin*6.  He«*oiirUry 
14NNI  ohniH.  t2.o4Hn.  12.0 
Inline:  1  or  2  .4Ni|  dut> 

ratio.  Plttefl  with  magnetron  well 
and  bitUar  wliullng  for  filament  ntip* 

ply  . I22.SO 

K*2745  Primary:  S.1/2.8  KV.  50  ohniB  Z  Hemndary : 
14  12.0  KV  1025  ohfu«  Z  l*ul»e  length:  o  25/ 1-0  u^ 
gi  WN)'0«M»  |»|»H  Pk  i*owei  2041  154*  KW.  Illfllar ;  1/* 

Amp  flat  ’‘tNiUt-m“  magnetmA  well. .  132.50 

K-24tl*A  Primary:  5.1  2.6  KV  5«*  i>hm«  (tinei.  Her 
ondarv  14  M.-'i  KV — |4Nni  ohm«  Z.  I*uL'm>  Iptigth:  1 
UM<  (m  04NI  IM*H.  I*k.  l*ower  <mt:  2<ni  150  KW  Itlfllar 

1.5  .\mp.  Fittefl  with  magnetron  well . $20.50 

GE  SK*2449A.  Primary:  ».53  KV.  .50  (ibmM  Imp  Hec 

oculary  :  2H  K$*.  454)  ohniv  I*ul6e  Iragth  1  4».*i'5  u«sec 
(k  6.5.5  120  l*l*H.  i*K  turner  4mt:  l,74o  KW  HtAlar: 

1.5  aitipn  ia<*  shown)  ...  ■  .  $62.50 

GC  #K*2746*A.  0.5  usec  r«  2tN)0  l>p«.  I*k  l*wr.  out  Is 

.52  KW  impeflance  4»:|4M»  4>hm  output  |*rl  »olt*  2.5 
KV  l*k.  Her.  soltt  11.5  KV  l*fc  ItlflUr  ratetl  at  1..5 
.\inp.  Kitted  with  rnagn«’trt»n  .. $24.50 

1.  F.  AMPLIFIER  STRIPS 

Medsl  1$:  311  IW  .-Miirr  rn-.i.  H  3V  i  Imr.  (isin:  8'.)h 
u-M-H  *.  .1SS.-'  of  HACT.  Ms.  IM-  rnaloror  and 
drtiKn.»r.  Input  tiiiptulsnc- :  Ml  ohiii!*.  I.O..  mho.  $l$.00 
30  Me.  If  .trip  l  -.o.  «-8\r;.  Bindul.lth  l>  Inir  tieln- 
l*u  dh  Xos.  romploio  »lth  sll  luh,..  sn.l  udwin. 

tlr  .  $10.50 

00  MC.  Mlnlamr.  If  strip.  H.lne  mi  Mr  irntrr 

frf.i.  tiain:  9",  dh  at  llan.laldth  of  2  7  Mr  Nra 
1 ‘ofnpIrirtflM^luhrj^^^^^^^^^^^^— $15  00 

10  CM  ANTENNA 

lt8*N<*<*ii  antenna.  .\H5I  7  flmn) 

^  ^  directional  Radiating  aiir 

tare  enclosed  In  w  Esther 
^  ^  utiyst  Incite  hall  #19  Cft 

rr  Tvi»e  “V  b’ed  #  •  JV 


DYNAMOTORS 


PE  94»BRANO  NEW  4.75 

Navy  tyaa  CAJ0*2II444.  Input:  105  ta  130  VOC.  Out* 
put:  pithtr  26  VDC  at  20  ampt  ar  13  VOC  at  40  ampt. 
Radia  Oltarad  and  camplata  writh  line  twitch . $44.00 


INVERTERS 

800*IB  input  24*vdc.  62A.  autput:  115  V.  000  ey.  7A 
I  phata.  Utad  excallant  $12.00 

PE*2I8H:  Input:  25/30vdc.  92  amp.  Output:  115  V  300/ 

500  cy  I5(N)  Valt*Ampafa . $28.00 

EICOR-ML30II-5.  Input:  I3.7SV:  18  4A  Output:  115 
V/400*.3<^.  0.95  PF. lOOVA . $22.50 


X-BAND— RG,  52/U  WAVE  GUIDE 

PARABOLOID  0I8H.  IIT  dlam.  Spun  Alumtoum  tr 

Focus.  Foi  AN  AI*S  6 . $4.50 

3  CM  DIPOLE  and  Fee<l  Asrtembi.\  iSlay  be  use<l  with 

abc>\e  dish.  I  .H  Inches  long . $5.00 

FLEXIBLE  SECTION  9  In.  long.  ('(Her*to-ro«er. $5.50 
yv  Parabalie  Reflector  Hpiin  .\lumlnum  dUh  Itiv*'* 

Focus  .  $4.85 

3  CM.  DIPOLE  FEED.  1.5**  h.  for  APS  15  tON** 

focuH  . $I2.M 

MITRED  ELBOW.  4'aat  Aluminum.  IM**  x  S**  W*  <; 

W.  K.  Flang.s  ‘‘E**  PLANE . $3.50 

CraM'Guida  Diractianal  Cauplar,  I'G-lo  output  flang*-. 
Main  Guide  U  6**  liong.  with  90  Iteg.  ”H"  Plane  hen«i 
at  one  end.  and  U  fitted  with  Htd.  (*(I  5P'TC1  4<* 

flange?*.  Coupling  figure:  20  dh  Nominal . $15.00 

Prattura  Gaupa  Sactian  with  1-5  lb.  gauge..  $10.00 
Diractianal  Cauplar.  t  <;  40  t  take  off  20<lb  ....  $15.00 
MAGNET  AND  STABILIZER  CAVITY  For  2J41  Mag 

netron  . $24.50 

00  degree  elbows.  ‘  K  ’  Plane  24**  radius . $8  50 

Baacan/racaivar  unit.  Camplata  with  dual  klyttran 

maunt.  TR/ATR  tactian.  duplaxar.  and  30  me  IF/* 
Mixar  unit.  Originally  datlgnad  far  9000  me  raaaWIng 

utlng  723A/B.  Naw.  latt  tuhaa .  .  .  $22.50 

3  CM  ANTENNA  ASSEMBLY:  I'aes  17**  paraliololit 
dish,  operating  from  24  vde  motor.  Ream  pattern; 
deg.  In  horh  Aximtith  and  eietatUui.  Hector  H<*an; 
o«er  160  deg.  at  35  scans  per  minute.  Kle^athm  Scan 
orer  2  deg.  Tilt,  fher  24  deg . $35.00 


SPECIAL  VALUES ! ! 


CV*I2/APR*6.  Mixar  Atty.  for  APR-6  receiver.  4000 
iiic.-HiHK)  me.  Tunable  ('  Rand  waveguide. ..  .$24.50 
CV-t3  Mixar  Ataamhly  for  APR-e  receiver.  The  mixer 
Ik  designed  to  cover  tlie  range  2004)  to  4000  me.  .$22.50 
SPR-2  front  and.  ('on.siNtvS  of  a  dual  Imtterfly  detector 
a'i.seinbl.v  covering  80  to  l.fNH)  me.  Meane  are  provided 
for  automatically  .scanning  the  spectrum,  and  for 
rei*ording  the  signals  on  2-incb  paper  tape.  Rrand 
new.  complete  with  1X27  crystal  and  ampbenol  flt- 

tlnxs  . $35.00 

Klystron  mount  tor  726A  kl.VKtron  (10  cm).  CnmplHe 

with  tuning  plunger  and  all  flttings . 17.95 

BC  911,  dual  coax,  twitch.  With  British  conncctom. 

I  seful  up  to  400  me . $2.M 

90  dag  elbowi.  *'L‘*  Rand,  with  flanges.  *‘H‘* 

Plane  . $I8.5S 

Armaturat  for  RD86  dynainotors . $2.50 

Antenna  Strain  InBulatart:  Johnson  #136-151. ..  .$2.08 
Sawtooth  potontiamator.  W.K.  #KSl5138LO-l.  100 
ohms  5.76  W’att.  Delivers  sawtooth  current  wave¬ 
form  360  deg.  contln.  rotation.  Rnishes  180  deg. 

apart  . $2.50 

Capacitor.  GE  Pyranol.  #14F103.  0.2.5  mrd/2.5,000 

»dc  . $18.95 

Raoeivar  front  and  cavity  ratonator:  Tunes  2700  to  3400 
me  with  a  loaded  Q  of  3(8)41.  .vr-nhm.  type  N  Input. 
Video  output  from  1X27  crystal.  May  be  used  at  uuar* 
ter  wave  (1.1  to  1.4  knic» . $22.50 


WAVEGUIDE 


UG  39/U 
UG  40/U 
UG  40A/U 


FLANGES 

UG  $I/U  $1.83 

UG  S2/U  $3.40 

UG  S2A/U  $3.40 


ONE  OF  THE  WORLO'S  LARGEST  MICROWAVE,  TEST  EQUIPMENT  ANO 
GL--. ^  r.  A  TUBE  ESTABLISHMENTS!! 


NEW  TS-147  X  BAND  SIGNAL 
GENERATOR 

Tact  Sat  T$  147  UP  is  o  portabla 
Microwava  Sipnol  Ganarotor  dasignad 
for  tasting  ond  odfusting  baacon 
aguipmant  and  rador  systams  which 
oparata  within  tha  fraguancy  ronga 
of  8500  MC  to  9000  MC. 

Wa  carry  ona  of  tha  largast  tuba 
invantorias  in  tha  USA.  Thou¬ 
sands  of  Magnatrons.  Klystrons, 
Racaiving  and  Transmitting  tubas. 
Samiconductors.  ate.  Writa,  gW- 
ing  your  raguiramants.  If  you 
hova  similar  itams  for  disposol, 
plaosa  offar  us. 

WHOLESALE  ond  EXPORT  ONLY 
Minimum  tuba  ordar  S25 


^  m  UNUSED  SURPLUS  STAND- 

M  ard  laboratory  receivers 

I  AN/APR4  complete  with  five  tun- 
I  ing  units  38  to  4000  m.c. 

I  AN/APR-5,  3000-6000  m.c. 

,  AN/APRIO,  2000-4400  m.c. 

dj  NEW  TS148  UP  X  BIND 
SPECTRUM  ANALYZER 

OTHER  TEST  EQUIPMENT  USED  CHECKED  OUT  SURPLUS 


TS3A  AP 
MPA  AP 
TS12  AP 
TA13  AP 
TSU  AP 
TSIS 
TSU 
TS27 
TS28 
TS33  AP 
TS34  AP 
TSMA  AP 


T3S  AP 
TS36  AP 
IKA 
TS-4$ 

TS46 

TS47/APR 

TS61 

TS62 

TS69  AP 

TSIM 

TS182A  AP 

TSIM 


TSIU  AP 
TSUI 
TS117 
TS12$  AP 
TS126  AP 
TS173 
TS174  AP 
TS17S  AP 
TS182 
TS186 
TS2M 
TS226 


TFtM  1 

APA18 

APA38 

APS3  APS4 

APT2  APTS 

BC1S2C 

BC7MC 

UPMl 

UPM7 

UPM38 

UPM13 

URMU 

and  many  athars 


Phona;  ORagan  4-7070 

jgftftdiiics,  INC. 

119  PRINCE  ST. 

NEW  YORK  12,  N.  Y. 
Cable:  TEieSCRUP 


COMMUNICATIONS 
EQUIPMENT  CO. 

343  Canal  St. 
New  York  13,  N.  Y. 

CHAS.  ROSEN 
Phone :  CAnal  6-4882 


DIRECT  ALL  INQUIRIES  TO  DEPT.  89 
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SEARCHLIGHT  SECTION 


WAR  TfRMINATION  INVINTORIES 


WRITE  OR  WIRE  EOR  INFORMATION  ON  OUR 
COMPLETE  LINE  OF  SURPLUS  ELECTRONIC 
COMPONENTS.  ALL  PRICES  NET  F.O.B 
PASADENA,  CALIFORNIA 


SALES  CO. 

217AE  Eati  Cole>a<lo  Si 

t. 

KVon  I 


INVERTERS 


I0042I-A  Btfidii 
OC  Input  14  volts: 

Output:  1 15  volts: 

400  cycits.  I  ph4S*  50  w4tt  $35  00 

12110^2  4  Btndix 

Output;  115  VAC:  400  cyc:  sinqlo  ptiast:  45 
•me.  Input:  24  VDC,  5  •mps  $35.00 

121 17  Btndix 

Output;  6  volts:  40C  cycits,  6  volt  •mptrts. 

I  pntst.  Input;  24  VDC:  I  tmp  $15.00 
12121  Btndix 

Input;  24  volt  D  C  18  tmp  12000  r.p  m. 
Output:  115  volts.  400  cydt,  3-phtst  250 
volt  tmp,  7  pt.  $40.50 

12123  Btndix 

Output;  IIS  V:  3  phtst:  400  cycle:  tmps 
.5:  Input;  24  VDC:  12  tmp  $40  50 

I2I26-2-A  Btndix 

Output;  26  volts;  3  plitst;  400  cycle;  10 
VA:  6  PF  Input:  27.5  volts  DC;  1.25  omps 
$24  50 

12142  1-A  Btndix 

Output:  115  volts.  3  phtst.  400  cycle,  250 
VA.  Input;  27.5  VDC.  22  imps  Voltsu 
end  frt<)utncy  rtguitttd  $00  SO 

12147-1  Pioneer 

Output;  115  VAC.  400  cycles;  single  phtst 
Input;  24-30  VDC:  B  imps.  ifO.OB  etch 
10285  Ltitnd 

Output;  IIS  volts  AC;  750  VA.  3  phase.  400 
cycle,  .90  pf  tnd  26  volts.  SO  VA  single 
phese,  400  cycle,  40  pf  Input;  27.5  VDC. 
60  amps.  cont.  duty,  6000  rpm  Voltage  and 
frequency  regulated  $50.50 

10563  Leland 

Output:  IIS  VAC;  400  cycle;  3-phase;  IIS 
VA;  75  pf.  Inputi  28.5  VA(;  12  amps  $85.00 
FI6  Jack  &  Haintt 

Output;  IIS  volts,  400  cycle,  I  or  3  phase. 
250  VA  pf  9  Input;  27.5  volts.  20  amp 
Electronic  frequency  and  voltage  regulated 

$00  k  tack 

PE  109  Leland 

Output;  IIS  VAC,  400  cyc.;  single  phase. 
I.Si  amp.)  8000  rpm.  Input;  13.5  VDC;  20 
amp  $50  00 

PE3i6  Leland 

Output;  IIS  VAC;  tingle  phase  pf.  90; 
380/500  cycle;  1500  VA.  Input.  25-28  VDC; 
92  amps.,  8000  rpm.;  Exc.  Volts  27.5 
BRAND  NEW  $30  00 

AN  3499  Eicof,  Class  "A" 

Input;  27.5  volts  at  9.2  amps  AC  Output: 
IIS  volts,  400  cycles;  3  phase,  100  voltamp; 
continuous  duty.  Price  $39  50  each 


MG54D  BENDIX  INVERTER 

FREQUENCY  8  VOLTAGE  REG. 

Output:  200/ 1  IS  volts;  400  cycle,  single  or 
3  phase.  80  pf,  250  VA.  Input;  28  VDC,  22 
amps.  $99  50 


DIFFERENTIAL 

Siie  2U"  long.  111” 
dia.  I-I  reverse  ratio. 
Va"  shaft  on  each  end; 

one  shaft  25  32"  long, 

one  shaft  IS  32"  long. 

Input  and  output  gear 
1-23.32"  dia.  53  teeth. 
Stock  No.  ISO  $3.50  ei. 


rr  SIMPLE 

Wf  DIFFERENTIAL 

2  ^  '***'>*  '•'lo;  48 

teeth  on  input  and  out- 
put  gear,  I-I  '32  Inch  diameter. 
Total  outside  diameter  1-25 '32 
inches  Shalt  sire  is  Va  inch. 
One  shaft  is  9 '16"  long;  other 
Stack  Na.  151  shaft  is  3/16"  long  MOO 


400  aClE,  3  PHASE  GENERATOR 

BY  MASTER  ELECTRIC 

— -  Type  AG,  franse  364V, 

7.5  kw,  3428  rpm.  pf 
.95.  Star  connected 
1 20 '208  3  phase  22 
amps  Della  connected 
120  volt  single  phase 
66  amps.  Self  excited. 
Complete  with  control 
^x,  voltage  regulator, 
AC  voltmeter  and  fre¬ 
quency  meter  Shaft  1" 
dia.,  2"  long,  overall 
dim.  of  unit;  2l"xl8"x 
20". 

Price  $395  00  each 


SELSYNS- 

SYNCHROS 


ICT  coni  Trans  90/55V  60  cy. 

IDG  Dill.  Gen.  90/90V  60  cy. 

IF  $yn.  Mtr.  II3/90V  60  cy. 

IG  Gen  IISV  60  cy. 

I  HOG 
IHCT 
1HG 

ISF  Syn  Mtr  I1S/90V  400  cy. 

2JIFI  Gwi.  IIS/S7.SV  400  cy. 

2JIF3  Gen.  IIS/57.5V  400  cy 
2JIFAI  Gan  I1S'S7.SV  400  cy 
2JIG1  57.5  57  5V  400  cy. 

2JIHI  Oiff  Gen  S7.SV  400  cy 
2J50I  Cont  Trans.  lOS'SSV  60  cy. 
2JSFI  Cont  Trans.  105 /55V  60  cy. 
2JSHI  Gen  IIS  103V  60  cy 
2JISMI  Gen  II5/57.5V  400  cy. 

5CT  Com.  Trans.  90  55V  60  cy. 

SD  Oiff  Mtr  90/90V  60  Cy. 

SODG  Diff  Gmi  90/90V  60  cy. 

5F  Syn  Mtr.  IIS/90VAC  60  cy. 

SG  Syn.  Gwi.  IIS/90VAC  60  cy. 

5HCT  Coot.  Trans.  90/55V  60  cy. 

5SDG  Diff.  Gen.  90/90V  400  cy. 

60G  Diff  Gw;  90 '90V  60  cy 
6G  Syn  Gen  IIS  90VAC  60  cy. 

7G  Syn.  Gen.  II5'90VAC  60  cy. 

C5670I  Type  11-4  Rep.  IISV  60  cy. 
069405-2  Type  I-I  Transm  IISV  60  cy 
C69406  Syn  Transm.  IISV  60  cy. 
C69406-I  Type  11-2  Rep  IISV  60  cy 
C76166  Volt  Rec  IISV  60  cy 
C78248  Syn  Transm.  IISV  60  cy 
C78249  Syn  Diff  115V  60  cy. 

C784I0  Repeater  IISV  60  cy. 

C 78863  Repeater  IISV  60  cy. 

C79331  Transm.  Type  1-4  115V  60  cy. 
851  Bendix  Autosyn  Mtr.  32V  60  cy 
403  Kollsman  Autosvn.  Mtr.  32V  M  cy. 
FPE  25-11  Diehl  Servo  Mfr 
75  U5V  60  cy 
FPE  43-1  Resolver  400  cy. 

FJE-43  9  Resolver  IISV  400  cy. 


5"  Schmidt  Ultra  ■ 

Hi-Speed  Obiective  I 
lent  System  1 

Eastman  Kodak  in¬ 
fra-red  receiver,  _ 
formerly  krwwn  as 
U.S.  Novy  Metascope.  Type 
B,  7"  long  with  5"  SCHMiDT | 
ultra-high  speed  Obiective  Q  Mttl 
Lens  (approx,  f  0.5).  Elobo-  VlkBPin 
rote  opticol  system,  mony 
coated  lenses  Uses  2  pen- 
light  batteries,  (^vt.  cost  op- 
prox.  $300.  Foctory-new.  Shij>- 
ping  wt.  9  lbs.  Price  $19.95 
Waterproof  Carrying  Cose,  extro.  Shipping 
wt.  3  lbs  Price  $3.00 

Dual  purpose  U.S.N.  floodlight  throws 
strong  beom  of  invisible  infra-red  rays. 
With  infra-red  lem,  spore  sealed  beam 
lamp,  batteries,  dipping  wt.  23  lbs. 

Price  $14.95 


a  MICROFLEX  RESET  TIMER 
TYPE  HXS141 

A  synchrorxHis  motor-driven  de¬ 
vice  which  trips  its  contacts 
closed  or  ooen  after  an  adjust¬ 
able  time  interval.  Starting  and 
resetting  electrically  controlled. 
Contacts;  15  amps.,  12  volt  D.C. 
Max.  Cycles;  60  sec.,  Min:  0.1 
sec. 

Clutch  Coil:  12  VX— Motor:  110V,  60  cy. 
Mfg.  Eagle  Signal  Carp.  Price  $15.00  each 


GENERAL  ELECTRIC  AUTO  PILOT  DIREC¬ 
TIONAL  GYRO  IN¬ 
DICATOR  and  CON¬ 
TROL  UNIT 

Mod  BK63AC.  IIS  volts. 
400  cps.  3  phase.  40 
watts.  Has  settable  in¬ 
duction  pick-off. 

Price  $10  00 


VARIABLE  SPEED  BALL  DISC 

INTEGRATORS 

No.  145 

Forward  &  Reverse  2t/is-0-3Va.  Input  shaft 
spline  gear  12  teeth  9  32"  dia.  >4"  long.  Out¬ 
put  shaft  IS  64"  dia.  x  IS  '33"  long.  Control 
shaft  1 1  32"  X  $b"  long.  Cast  aluminum  cor^ 
struction.  Approx,  site  3"  x 
3"  X  2X," 

No.  146 

Forward  t  Reverse  4-0-4.  In- 

put  shaft  5  16"  dia.  x  %" 

long.  Output  shaft  15  64" 

dia.  X  9/16"  long.  Control  ^ 

shaft  11/64"  dia.  x  11/16" 

long.  Cast  aluminum  con-  <17  <0  mn 

struction.  Approx  site  4'.^" 

X  4V‘t"  X  4" 

(All  Shafts  Ball  Bearing  Snpparted) 


SMALL  DC 
MOTORS 


(approx,  site  overall  316"  x  114"  dia.;) 

5067126  Delco  PM,  27  VX,  125  RPM. 

Governor  Controlled  $15  00  ea 

5069600  Delco  PM  27.5  VX  250  rpm  12 

5069330  Delco  PM  27.S  VX  145  rpm  15 

5068750  Delco  37.5  VX  160  rpm  w  brake  6 

5068571  Delco  PM  27.5  VX  10.000  rpm 

(1x1x2")  5 

5069790  Delco  PM,  27  VX,  100  RPM, 

Governor  Controlled  15.00 

SBA10AI1B  GE  24  VX  110  rpm  10 

SBA10AJ37  GE  27  VX  250  rpm  reversible  10 
SBAI0AJS3  27  VX  145  rpm  reversible  12 
SBA10AJS0,  G.E..  12  VX.  140  rpm  IS 

206-1001  PM  Planetary  Gear  Reduced 
Motor  with  Magnetic  Brake.  Mfgd.  by 
Air  Equipment  k  volts  600  ma  145  rpm  17 
SBA1XJ33,  G.E..  12  VX,  56  rpm  reversible  IS 
806069  Oster  series  reversible  I  50  h.p. 

10,000  rpm  27.5  VX  IH"  x  5 

C-28P  1A  27  VX  1100  h.p.  7,000  rpm  3 
7100-B-PM  Hansen  24  VX  160  rpm  7 

SSFD.6-25  Diehl  PM  27.5  VX  10,000  rpm  4 
6-volt  PM  motor  ”tgd  by  Hansen  5,000  rpm 
1’/a"  in  dia  2"  'or.i  o-rr  " 
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8lS88  88  8888*  8  888 


Sold  on  T 
^  BilM' 


RIGID  COAX.  M  ohm.  MandArd  flttlnsii. 
1 0cm  fitub  iMpportMl.  IS  h.  length**.  HlUcr 
plated.  N>w  $34. .%0  each.  12  ft.  length,  flight 
angle  beod<4  |o  ea. 


341  rt  trailer 


MFti  <«.K.  raw  In 
set  fur  railin 


AN/SMD-1  (AN/GMD-1) 


OQ  2*3  kM  <'onipa<‘t  at.  4H8  Ibn.  rotating 
*^!*l*l  4.  24I.  H44  mile  rangeM.  Ideal  for  «»• 
<ting.  Kraiid  nea.  n't'  ai^roved  $0M). 


Motor  «4*  <‘y.  I  Th. 
Motor  00  l’>.  3  I'h. 
Motor  no  V.D.tV 


SEARCHLIGHT  SECTION 


RADIO  RESEARCH 
INSTRUMENT  CO. 


550 

FIFTH  AVE. 
NEW  YORK 
JUOSON 
5^691 


F-2S/APN-19  FILTER  CAVITY 

JaiL  Rpec:  Tuneable  8700>20(Mtmr.  l.Mb  max.  Iom. 
at  ctr  freu  over  hand.  l>Kalls:  Insertion  kiae  tarl- 
able.  Single  tuned  filter  for  freq  channeUlng  in 
radar  beacon.  Silver  plated  coax  rewmator.  invar 
center  tuning  conductor  \  wavelength.  New 
$37.50  each. 


3CM.  Pracliien  Tube  Mount.  Waveline  model 
688.  X  band  nhlelded  klystron  mount  l*KIf 
signal  generator  t>'pe.  t'oniplete  aith  variable 
glaas  vane  attenuator.  Hrand  nea.  $2<i.'i,  t'ata- 
log  IMoe.  thir  Price,  $04.  .50, 


TS  130/UP  “L*  hand  '^lotted  line.  >«(|UlpLws1  aith 
type  N  fitting.  Mfg.  W’estem  Klectric.  oea.  $1.50. 
C  4  H  Banda:  R(}.5S  X  band.  $14.50  ea.  Rt;48  R 
hand.  $2.5. 4MI  ea. 

SPERRY  KLYSTRONS 

SMX-32  two  warn  at  9-10..5KM<*  $42.5. 

SMt'  llA  one  watt  at  404O'4t(7muc.  $495. 

All  brand  nea  with  90  day  guaiantee, _ 

AN/APS-10  RF  HEAD 

Scm.  lOka  output,  hydn^gen  thyratron  mod. 

.8  mioroaec..  revr  30  me  IK  5. .5  me  hand- 
width.  Uaea  30  tubet*  SxtaU  plun  SJ42  roagne* 
troo.  $375  ea.  Full  desc.  MIT.  Had.  lab.  serlea 
Vol.  1  pg  616-625. _ 

SCR  584-SKYSWEEP 
ANTENNA  PEDESTAL 

Pull  azimuth  and  elevation  sweeps.  360  degree 
azimuth.  205  degree  elevation.  .\ci'Urao  £  one  mil 
or  better  in  angle.  6  ft.  dlfth.  fully  desc  MIT.  Radia¬ 
tion  Lab  !«eriea  Vol  I  pg  284  and  209,  Vol  20. 
pg  233.  For  full  tracfdng  response.  Includes 
p^estal  drivea  .seLsyns.  etc.  Kxcellent  uv^  con 
dition.  Thin  Ik  the  first  time  these  pe«testals  have 
been  available  for  pur^ase.  Ocmtrol  cfmHoles  also 
in  stock. 


2.5  KW  PRESS  WIRELESS  XMTR.  Type  PW' 
981A  2-2.3  mr.  cw  and  freq.  shift  (teletypel  Mti 
25  XTAL  channelh.  t'nmplete. 

3CM.  KLYSTRON  MOUNT 

2K2.5-743A/R  mount  with  cplg.  to  waveguide  run 
and  afc.  Shielded  loci,  timing  rod.  Matching  tune¬ 
able  output  slugs.  Dual  crystal  mount.  Par  cable 
a/min.  plug.  Brand  nea.  $28.50. 

2  Watt  X  Band  Pawar  Saurca:  mfg.  Rperr>-.  l>e- 
liverH  8  full  watts  KK  at  X  band  6  ft.  tack  115v 
ac  Input.  Brand  new.  Also  deliverH  t  watt  at  t' 
band  4  4000inci  and  7.50  nic  rf.  Ib-loe  ooinplHe  with 
all  tubes  alii  $25041. 


TOPWALL  HYBRID  JUNCTION.  H54Hi-9600iiir 
1x5  wg.  siae.  Broad  banded  better  than  IHS . 
.\luulnum  casting.  $15.00  new.  Crottaover  out* 
pot.  lx. 5  wg  size.  $5. (HI  new. 

BROAD  BAND  BAL  MIXER  using  short  slot 
h.vbrtd.  l*t>und  t^-pe  bn>ad  band  dual  balanced 
crystal  bolder,  lx. 5  ag  size.  $25.00  new. 


FLKXIBLK  WAVWiriDK.  Ix.5  X  Imnd  T*- 
nirraft.  Nea  $10. (N>.  lx.5  X  band  24'*  Alrtrori 
Nea  $21.50.  1  %  x  %**  X  band  12**  Western  Kle<v 
New  $19.50. 

COAX  MIXER  ASSEMBLY  IN2I  type  crystal  de 

teetor  KK  to  IF.  N'  fittings,  matching  Hlog.  du¬ 
plex  OKipIlngs,  mfg  <i.K.  Nea.  $18,541. 

TAPER  R0.51  to  K(1.52  (1%  x  H*  to  I  x  ^**> 
HriHMvth  KU^rofonn.  Standard  Flangra.  New  $16.50 

3KW  400  CYCLE  SOURCE 

Complete  generator  set  11.5vdc  4HP  motor  teasllv 
saappe<l  for  standard  flF  or  other  I15v  60  ode  .\c 
ni(gor)  speed  regulated.  <<enerator  output  115  volts 
400  O'clfv  single  pha-^  17.4  amps  cfvntlnuouh  diit> 
(hitput  electronically  regulated.  Rtillt  to  rigid  1'S 
Navy  spe*’.  In  excellent  used  condition.  A  new 
spe<-ial  price  $2K.5.(N>.  W’ith  115V AC  60  cycle  single 
pliase  motor  $.385  Incl.  rompl.  regu1at*>r  THIS  IS 
NOT  A  STRIPPED  SET  AS  SOLO  ELSEWHERE. 
('ompIKe  with  TUVU  regulator,  motor,  as  sup 
plM  to  r  S.  Navy. 


FOR  SALE:  COMPLETE  RADAR  SYSTEMS 


|.|»j  initicator  +  Kill  U»  cm.  iligli 
power  for  airway  control.  mKslle-sateilite  tracking, 
radio  astronomy  K  h  1).  (kmd  as  nea  Complele. 


sonde.  1700  me.  Automatic  tracking  telemeter  infc». 
receiving  sex.  6  ft  dish.  incl.  Kecording  eiiiiipment. 
t'ompl.  w/servfM.  amplidynes.  etc.  I 


a|J/iAO|JlA  KH'Al  (Imund  I'lrntTol  Ap 
Ala/ ITIr  Iw*  I H  pKMXch  Kailar.  30  ft  trailer  witli 
3ciu  pridsion  and  lOrin  Searidi  lladars  as  uiie<l 
bv  CAA.  Full  desc.  VoL  11  MIT  lUd  Lab  Heries 
H.n. 


VHF 

AN/APR-S 


UHF 

384000  me  RfCEIVER 


— Thi-H  is  a  precision  receiver  cov¬ 
ering  38-1000  me.  The  set  utilize.s 
5  tuning  units  with  direct  reading 
dials  in  megacycles.  The  receiver 
has  a  wide  and  narrow  band-width 
30  me  I.F.  strip  which  may  be 
selecteti  at  will.  An  output  meter  is 
provided  to  measure  signal  strength. 
Outputs  are  provided  for  a  pul.se 
analyzer  anci  pan  a<laptor.  IIOV 
AC,  <50-2600  cycle.  Witn  3  tuning 

units,  excellent . $159.50 

HI-FI  HEADSET — Uses  annular 
groove<l  plastic  fibre  comes  with 
voice  coils  as  in  speakers,  and  brand 
new  Rubl)er  Ear  pads  to  obtain 
spacing  for  correct  acoustical  loa<l. 
GIVES  FINEST  MUSIC  REPRO¬ 
DUCTIONS!  Imp.;  300  Ohms  per 
unit  or  <500  ohms  when  wire  .senes. 

Brand  New  . $9.95 

Le.ss  Head  band . $6.9.’> 

3  C'.M  Radar  Installation  in  Brand 
New  original  boxes.  This  is  a  com¬ 
plete  .selKcontained  radar  receiver 
and  transmitting  unit  with  paru- 
Itolic  antenna  complete  with  76 
tui>es.  Indicators  and  control  boxes. 
Tube  complement  consists  of: 

2  n.— 723AB  30  M.— «J«  I  ML— 72SA 

2  M  — IB22  »M.— «VGGT  I  lA.— 007 

Jaa  — 3821  llaa— «AK3  I  ta  — VSIO} 

rta.— 3FP7  4  ta  — 4SL7GT  4  aa  — VSIM 

‘  aa.— SU4  2  aa.— 724A 

||AV1.  aeaali.  eaat  evar  04,000.00).  Ship  art.  431 
lb(.  W/sparatini  Inplruetlaap.  4x0  SO 

Yaar  iptclaj  prita  .  *0“"''' 

Wrltt  fpr  Oypr 

R.  W.  ELECTRONICS 

2430  S.  Michigan  Av^  Oegt.  L  Chlcaga  II.  III. 


New  ‘‘SEARCHLIGHT’’  Advertisements 

loeoivad  by  Sapt.  IBth  will  appaar  in 
tha  Oclobar  lOth  Utua  oubiact  to  opaca 
limitotieno. 

Clasaifiad  Adrartitlaq  Diritlon 
ELECTRONICS 

P.  O.  Box  12  Naw  Vorti  M,  N.  Y. 


aim.  Same  G.nwatar 
Maiintpd  on  Bat.  with — 


F.O.K.  flilrami 


Frea!  Bip  Naw  Cataipp.  Write 


RAD 


ELECTRON 


ICS 


U.S.A.center  for 

TUBES 

and 

ELECTRON  ICS 


Are  you  a  buyer  of 
tubes — aircraft  or 
ground  electronics? 


SEND  FOR  OUR  NEW  FREE  CATALOG! 

How  many  copiaa  do  you  noad?  Wo  apacialixo  in  wholaaala  and  oxpori.  Hn«o  InTontory. 
Cali  REpublic  S-021S  or  wrila  .  .  . 

V  &  H  RADIO-ELECTRONICS 

2029-2047  Wa$t  Vanica  Blvd.  Lot  Angolas  A,  Calif. 
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SURPLUS 


SHIP  WT.  400  LBS.  $]  0950  F.O.B.  CF 

GROBAN  SUPPLY  CO. 

1139-$.  Woboth  Ava.,  Chicago  5,  III. 


hew 

RENTED 

■OOCMT 

Instruments 

Immediate  delivery 

Masy  Temperature  Controllers,  Precision 
Indicators,  Continuous  Line  &  Multiple 
Point  Recorders  Leeds  &  Northrop  Speed- 
omax,  Micromax;  M.-H,  Brown  ElectroniKs; 
Brown-Beckman  Electronic  Pneuniatic  pH 
Controllers.  Similar  instruments. 


HARRY  KRANTZ  CO. 

tha  lorgatt  RESISTOR 
stock  in  tha  Country 
Tramandoui  Quantitioa — Vk.  1  B  2  W. 
40  to  70%  oil  miq.  prleas 

S9  Chombart  St.,  N.  V.  C.  13  WO  2-5727 


SEARCHLIGHT  SECTION 


-CAPACITORS- 


32  mfd.-600  V _ $2.98 

4  individual  I  mid  Mdlcnt.  Dim.  4%4i3>4n3'4. 
Tof  aunlity  Brand. 

16  mfd.-600  V _ $1.89 

Dual  •  mid  all  dllad  eand.  harmatlaally  Malad 
and  aackad.  Taka  typa  PT-BCv||  maaiurinf 
344”»j’,'a2>i”.  Stud  mnlf.  cantara  2".  Pludt 
lata  ttaadard  taur  arant  vaakat. 

Cats  of  84 . Each  $1.49 


itadaifth  IN' 

87-17  124th  St.,  Richmond  Hill  18,  N.  Y. 
Phone  Virginia  9-8181-2-3 

OVERSEAS  CUSTOMERS  CAll  US  OIRECTIY  BY 
TEIEX  OVERSEAS  TEIEIYRE  IWX  N  Y  4  4361 


RADAR 

P.P.I.  REMOTE  REPEATERS 

VD  r  Uaiifht 

VC-r  Takla  T»aa 

MF-Sr  "B"  Scaaa  "5"  P.P.I. 

V6-24-  PIMtlni  Takla 

VJ-12-  Uaiitkl 

VK-I2-  Uaritht 

VL-ir  Uarlfkt  R.H.I.  IND. 

All  Indleatara  ara  I  lOv  SO  eye. 


AN/APR^  3t-4000  MC  RECEIVIR 

Tlil»  It  a  irMltlafi  r— thur  eavannf  38>4000  me. 
Th*  tat  ytiliMt  $  tynlfif  ynltt  with  dlrwt  rMdlni 
dialt  In  niMMycItt.  Th«  rtMlvtr  hat  a  wida  and 
narraw  hand*width  30  me  I.F.  ttrla  whieh  may  ha 
talaetad  at  will.  An  aatpat  matar  It  aravidad  ta 
maatara  tlfiial  ttranfth.  Oataatt  ara  aravidad  far  a 

Salta  analyaar  and  aan  adaatar.  Each  tanlnf  anit 
a«  an  aatamatia  twaaalnf  maehanitm  whieh  tnahlat 
any  aartlan  af  tha  tanina  ranaa  ta  h#  taannad  aata- 
matleally.  Inaat  IIOv  80  eye.  POR 

SCR-53A  HANDI-TALKIE 

3*0  MC  Hand  Hald  Trant^Rte.  with  ranfa  af  aaaroi 
I  mil#.  Thit  tat  It  cama-  talf  cantalnad.  Inc.  Battariat. 
W#  can  taaaly  theta  taft  In  larta  qaantitlat  tattad. 

EE-94.95 

CODE  PRACTICE  EQUIPMENT 
Thit  It  20  and  40  man  cadt  araetlea  tat.  ThIt  aaaia- 
mant  It  a  comalatt  tataa  far  a  tchaok  ta  taach  Marta 
Cada  aa  ta  400  WPM.  tha  tat  eantittt  af  a  racardar. 
tarntahla.  twitchhaard.  TG*34  hayart.  eada  kayt. 
haadtatt.  clack,  timar.  wira  racard  tat.  otclllator. 
ate.  Wa  can  tapaly  thit  tat  fram  a  carrant  praduc- 
tian  eantraet.  Writa. 

SCR-291A  DIRECTION  FINDER 

Automatic  araand  diraetlan  Under  cavartap  I.Smc. 


partahia  and  can  ha  tai  ap  paiekly.  IIOv  00  eye.  POR. 

ANr  PRC-4 

47-55  MC  HANDI-TAIKIE 
Thit  it  tha  Standard  MIL  F  M  Handl. Talkie  With  a 
Rente  af  Ahaat  I  Mila.  Tha  Set  Oparatat  Fram  Bat* 
tarlat  With  an  Output  af  .2$  Wattt.  tha  SH  it  Self 
Cantalnad  With  Itt  Owm  Antanna.  Wdfht  It  Apprai 
•  Iht.  Tha  Set  it  Cryttal  Cantrallad  and  Wilt  aparata 
with  PRC.  SCR  500.  608  SCR-300  Etc.  Qaantitlat 
Avail. 


LEGRI  S  COMPANY 


Want  to  buy 


UlEN-BRm 

Resistors  &  Potentiometers 


to  enlarge  our  stock 


LEGRI  S  COMPANY 

391  Rivordale  Avb.,  Yonkors  5,  N.  Y. 


GLASS  TUBING 

PYREX  -  NONEX  -  URANIUM 
BULB  A  CYLINDERS 
WRITE  50R  FREE  MONTHLY  LIST 

HOUDE  SUPPLY  COMPANY 
PHONE  KCYPORT  7*1286 
M.  R.  #1  S4X  Kayport.  N.  J. 


$CR-4a2  A  RADAR 

lOCM  hith  pawar  lanj  ranaa  harhar  tarvalllanca  and 
aarly  waminp  RADAR.  Thit  aaaipmant  it  a  3000  me 
mahlla  taarHi  radar  that  ean  ha  trantpartad  la  a 
trach.  Tha  aaalpmant  incartaratat  a  7*  PPI  far 
aparatlan  up  ta  240.000  ymrdt.  Azimuth  accuracy 
It  ±  1%.  Ranpa  aacaracy  It  100  yardt  at  10.000 
yard  ranpa  and  5000  yardt  at  240.000  yard  ranpa. 
Trant.  aalpat  it  apprai.  225KW. 

AN/G$Q-1  NAVY  TYPE  PF 
SPEECH  SCRAMBLER 

Thit  It  a  unit  datipntd  ta  ha  attachad  ta  aithar  a 
radia  ar  talephana  circuit  ta  taramhia  ipaach  ar 
coda.  Thit  epalpment  atllliat  eadad  cards  in  aaeh 
tarmlnal  apaipmant.  Unlatt  tha  proparly  numharad 
card  It  intarteO  an  tha  raealvlnp  and  tha  toaach  ean 
not  ha  antcramhid.  Complata  apalpment  available. 
24  VDC  Irpat.  Spare  parts  avail. 

SCR-399  GRC-24 

Samiportahia  hiph  power  radio  tat.  Frap.  2*18  MC. 
Power  out  350  watts.  GRC*?6  atat  talatyfa  aparation. 
Complata  tats  ready  ta  ship  Immad  Power  plant 
PE*95  also  in  stack. 

AN  TRC-1-3-4 

100  MC  RADIO-RELAY  EQUIPMENT 
Tha  AN*TRC  sarias  Is  a  mahlla  portable  sat  for  duplex 
ar  simplex  radio  talaphane  paint  to  paint  eammanica* 
tIan.  This  sat  will  aparata  with  the  CF  seriea  cairler 
systems  ta  provide  multi  channel  aparation.  Tha  TRC 
oparatat  an  100  MC  wills  an  aatpat  af  10  50  watts.  Tht 
sM  It  cryttal  cantrallad.  Complata  tats  avail.  Input 
IIOv  60  eye. 

AN  ASO-1  AIRBORNE  MAGNETOMETER 

Thit  it  an  airharnc  chart  racardinp  mapnetometer.  The 
set  cansistv  at  an  ampllSar.  atclllatar.  datactor  heads, 
chart  praftre  racardar.  power  supply.  Tha  apalpment 
has  a  sensitivity  of  2  pamma.  Tha  AN  ASQ*l  records 
an  an  Estcrilne  anpus  rararder  disturbance  in  tha 
earth's  mapnatk  Said.  An  indicator  It  provided  that 
pivot  a  haarinp  an  a  mapnatie  dittaranea.  Input  It 
28v  DC.  Waipht  ahaat  130  Iht. 


NEED  METERS? 

STANDARD  or  SPECIALS 

ANY  QUANTITY-NEW-MILITARY 


rnn 

ruil  AIRCRAI 
A  I  I  MAKES- 

nLL  ranges 

METERS 


ELECTRONIC-MILITARY 

AIRCRAFT-HAMS 

MAKES-MODELS 

RANGES-SIZES 


REPAIRED 

RESCALED 

RECALIBRATED 


WRITE  -  PHONE  -  WIRE 

A  &  M  INSTRUMENT  SERVICE 
INC. 

76-14  Woodside  Ave. 

Elmhurst  73,  N.  Y. 

CAA  No.  4264  ltd.  HA  9-2925 


Mon*y  MVini  «ricn  un  tuk*..  TV.  Rakio.  Trant- 
mlttina,  and  Indattrtal  Tyaat.  Nnr.  Itt  duality, 
luarantaad.  Toa  nama  kraadt  aaly.  Goyarnmant 
•uralut  and  cammtrclal  tatt.  lak.  and  cammanlcn- 
llan.  tduipmant  in  <tuck.  Sail  u.  your  a>m>  tukai 
and  aquiamrnt.  Unusrd.  clean  tukaa  at  til  tyaei 
wantad.  Send  lancillc  detaiU  in  drat  letter.  Write 
far  "Graan  Skaat"  catalat  234. 

BARRY  IlECTRONICS  CORR. 

312  Braaduray  WA  3-7000  Naw  York  12.  N  V. 
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INDEX  TO 
ADVERTISERS 


There’s  a 
JEWEL  BEARING 

to  fit  Your  NeedI 


AMP,  Incorporatrd  . 

Are  Klertronli'H  Aanorlatr*  Inc . 

Are  •KnKinrerinK  ft  .Machine  Co . . 

AI>-Yl'  KlrrtmiiirH  l4ib.,  Inr . 

Aemro,  Inr . 

Aero«'ox  Corp . 

Alriiaz  ProdiirtM  Co . 

.\llen-KrniUrjr  I'o . 

•Ylplia  Wire  Carp . 

American  L>a«a  Corporation . 

American  Televiitlan  ft-  Radio  Co. . 

.\mold  .MalcneticH  Corp . 

.\tlak  K-K  Corporation . 

.\iitomatlr  .Mfa..  DiviHlon  of  fieneral 

Instrument  Corp . 

.Automatic  Metal  Product*  Corp . 

Autonetlr*.  A  IMciKlon  of  North  American 
Aclation  . 


It  ft'  K  InHtrument*.  Inr . S3A,  S3B 

Rallantine  Ijiboratorlr*.  Inr .  147 

Barden  Corporation.  The .  79 

Beaver  fiear  Work*,  Inr .  lAO 

Beldrn  Manufarturiiip  C'o .  SB 

Bell  Aircraft  Corp .  74 

Bendlx  Aviation  Corp. 

l'>llpHe-Plonrrr  lllv .  1.17 

Red  Bank  I»lv .  167 

Bendix-PacIHr  Olv.  Bendlx  Aviation 

Corp .  I6B 

Berkeley  DIv..  Beckman  Instrument*.  Inc.  I  IB 

Bird  ft  Co..  Inc..  Richard  II .  306 

Bird  Klectronlc  Corp .  ^311 

Bliley  Kleclric  .  187 

Boescli  .Mf*.  Co..  Inc .  S6 

Boonton  Radio  Corp .  81 

Borp  Corporation,  Oeorpe  W . IBB,  1S7 

Bourn*  Ijihoihtarie*  .  IS.A 

Burnell  ft-  Co.,  Inc . 40,  41 

Blirton-Koper*  Company  .  HI 


TELEPHONE-TYPE  DC 
RELAY  CUTS  SPACE 
REQUIREMENTS  BYVa! 


Bird  can  supply  you  with  sapphire  and 
borrosilicate  glass  precision  jewel  bearings  in 
a  wide  range  of  standard  types,  sizes,  and 
complete  assemblies  —  or,  custom-built  to 
your  specifications.  Special  mounting  tech* 
niques  provide  exact  tolerance  jewel  assem¬ 
blies,  mounted  or  set  in  bushings  or  screws, 
ready  for  assembling  into  your  product  without 
further  inspection.  Jewels  mounted  with  re¬ 
silient  silicone  rubber  or  spring  cushions 
provide  additional  protection  to  shak  and 
vi^ation. 

Because  of  the  exact  tolerances,  maintaihed 
through  the  most  rigid  quality -control  methods. 
Bird  jewels  are  u$^  by  the  foremost  manu¬ 
facturers  of  electrical,  aircraft,  and  timing 
instruments  —  and  recorders. 

Typical  products  include: 

Aircraft  Instruments 

Weather  Recorders 

Ammeters 

Voltmeters 

Wattmeters 

Compasses 

Dial  Gages 

Timers 

Test  &  Recording  Instruments 
Marine  Instruments 

*Illustrated  —  Concentricity  check  of 
mounted  ring  jewels  —  one  of  the 
inspection  processes  in  Bird's  quality 
control  program. 

Our  engineering  staff  is  at  your  service  for  all 
small  bearing  problems  A  request  on  your 
letterhead  for  Bulletin  100-6  will  receive  our 
prompt  attention. 


Avoltabl*  up  to  4PDT,  this  compact  tolephonu* 
type  DC  relay  measures  only  I '/«"  long  x  Vi" 
wide  x  iMs'  high  over  stack.  Up  to  500 
CPS  Vibration.  Current  rating:  up  to  3  amps. 
Furnished  with  silver,  palladium,  or  gold  alloy 
contacts  and  beryllium  copper  contact  springs. 
Stack  insulation:  Type  G5  Glass  Melamine. 
Coil  resistances  available  up  to  1 0,000  ohms. 
Insulated  up  to  -|-  125°C.  Available  in  open 
or  hermetically  sealed  models.  Type  "K” 
enclosure  available  with  either  plug-in  or 
solder  terminals.  Dimensions  of  hermotically 
sealed  unit:  I'Vii*'  long  x  wide  x 

I  high.  For  detailed  specifications  on  this 
compact  unit  write  for  your  free  copy  of 
AEMCO's  newest  relay  catalog. 


f'alrdnnla  BIrrtmnir*  ft-  Trunkformrr 

Corp . 

f'uniion  Klrrtrlr  ('» . . 

(>lro-('»n*tHntliir  KuKlim-rlnx 

I.ulM>ratnrle*  Co . 

ChlruKo  Trirphonr  Hiipply  Corp . . 

CInrh  Mf*.  Corp . 

Clrvltr  Rlrrtronlr  Compoiii-nt*  Illvl*lon 

of  CIrvltr  <’orp . 

Clifton  PrefIMon  Prsidart*  C«.,  far . 

Comur  KIrrtrIr  Company . 

Connrrtirnt  llaril  KiihtH-r  Co . 

CoiiHtantliu-  Knainrrrinx  l4tlM>riitori<‘* 

Co . 

Conllnrntal-INamoiul  plbrr  lllv.  of  thr 

Biidd  Company,  Inr . 

Cmir*  Porcelain  Co . 

Cn*mlr  Condrn*cr  Co . 

Couch  Ordnance  Inr . 

Cox  ft  Company,  Inr . 

Crane  Parkliix  Co . 

Cubic  Corp . 

Curt!**  l'nlver*al  Joint  Co.,  Inr . 

CiirtikH-AA'rlalil  Corp . 


Need  relays? 


AEMCO  offers  o  complete  tine  of 

relays  m  a  wide  choK*  of  spring 

and  coil  eombinofions.  operating  1 

potentials,  and  contact  ratings,  if 

on*  of  hundreds  of  standard 

AEMCO  relay  types  does  not  *a-  >  '' 

ocHy  meet  your  requirements,  w* 

wXI  be  happy  to  design  ond  manu- 

foctur*  a  unit  to  meet  or  exceed 

your  requirements. 

AEMCO  also  manufactures  a  complete  line  of  Se¬ 
quence  and  Automatic  Re-Set  Timers,  Tim*  Switches 
and  Sign  Flashers. 


n  ft  R  Ltd . . 

Dana  Elertrir  Co .  . 

Davrn  Company . .SrsI 

Da.vtona  Beach  4'hambrr  of  Commerce 

I)eJur-Am*ro  Corporation  . 

Deiro  Radio  DIv.  of  (ieneral  .Motor*... 

DeAlornay-Bonurdl . 

Oiallxht  Corporation  . 

Dow  Corninft  Corp . ^ . a 

Drakenfeld  ft'  Co..  Inr.,  B.  F . 

Itrlver-Harrt*  Company  . 

Dumont  lashoratnrle*.  Inr.,  Allen  B.... 


/  R/mnm 

I  Vour  inqukht  are  invited.  AA  for 
I  your  free  copy  of  Relay  Catalog 
V.  describing  oil  standard  refoys  in 
the  AEMCO  iin*. 


I  SPRUCE  ST..  WALTHAM  54.  MASS, 


SAPPHIRE  &  GLASS  JEWELS 
PRECISION  GLASS  GRINDING 
JEWEL  MOUNTING  &  ASSEMBLY 


12  State  St.  •  Mankato,  Minn, 
CIRCLE  298  READERS  SERVICE  CARO 


CIRCLE  37S  READERS  SERVICE  CARO 
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new  from  trio 


build-in  miniature 
phase-sensitive 
AC  VTVMs 


lor  building  into  military  &  industrial 
test  6  operatinq  equipment. 
Both  sinqle  and  multi  ranqe  zero-center 
models  indicate  Vcos«  —  the 
product  of  siqnal  maqnitude  & 
cosine  of  phase  anqie 
between  siqnal  &  reference 
voltaqes.  No  controls  or 
operatinq  adjustments.  When 
siqnal  &  reference  are  in 
phase,  meter  deflects 
to  riqht;  when  out  of  phase, 
to  left.  Ideal  for  AC  null 
readiirqs.  Perfect  quadrature 
rejector  as  lonq  as  siqnal 
maqnitude  does  not  exceed  full 
scale  Wide  variety  of  standard 
packaqes.  Sensitivities  of 
sinqle  ranqe  models  from  10  MV. 
multi-ranqe.  as  low  as  1  MV. 


when  ordinary  instruments  are 
too  big  or  inadequate  .  . 


f.Url'.Mc'C'ulliiuicIi,  Im*.  . 

<*«»..  hit*. 

KiisrlliHnl  Int* . 

Km  INiHtit’,  Im*.  . 

KMti  KnKln«*<*rliiff  <'«.  . 

Kmm*ii  WIrr  Wlr#*  ft  lllv 


This  picture  of  NOISE 
provides  a  simple  rapid 
means  of  iocating  the  most 
offensive  spectrai  regions 


Kulri'hMilM  C’omiMMirtiti 

IMtliUoii  . 

Kitlrrhlld  Kfinl4*«HMliM‘tar  (  oriMirMtltiii . 
KMnwIr^l  MrtHlIiirrlfHl  f'or|i.  ....  I 

KrnWMl.  Iiif . . . 

Krrmtralw  C'orp.  of  Amrrirtt . 


It  i«  wliat  yu  %—  y  tli«  yrmn  9t  P»n»raMik*« 
ftptctriiiii  Anklyi«r.  Modal  LP-la.  Utod  In  cofijunetion 
with  a  itandard  toynd-lovol  motor,  it  aotomatically  dli- 
ployt  tlw  fro«yof»ey  v«.  ampMtydo  dittriUytlofi  oonood 
ky  ■  mierofliofio  or  otkor  tyltoMo  trantdycor. 

WHfn  modiUcPtiofift  aro  triad,  improvomont  faetor*  can 
roadlly  ko  tooa.  By  wolfktifii  (Flotehor-Myaooa  eorvot) 
tko  ovorall  docikol  noioo  lovol.  tho  vortical  doNoctiont 
koeomo  a  moatyro  of  loodnoM  in  tho  ptychotopical  ooom. 

Tho  LP-la  analyaoo  tho  20  ett-22.SOO  cpt  •poctmm  on 
hlphly  roootvod  variaklo  liaoar  leant  and  40  cfo-20.000 
cpi  on  tho  kroadkand  lot  iwoop  uhown).  40  dk  lop 
and  linoar  vortical  ocaloi  aro  provided. 

Wrifa,  wiro,  pftoiio  TOOAT  for 
fochiHcol  ftylfolifi  fiviivf  fyll  iaformofioii. 


fi*!.  KIrrtmnIrn 


fiMmawrll  f'o.,  Tho  . . 

f*riirnil  Klrotrlr  <*«. 

Apmimlit* . 

Hilfttino  PrcHtuite  ..  . 

Tiiho  llopt . 

VIIIU,  MiH'liHnlrNl  HU 
faiMHl'Nll  Klrrlrlr  Mfa.  <«. 
ftrlon  RrrvNtiiror  f'orp . 


THE  ANSWERS 
TO  YOUR  NOISE 
&  VIBRATION 
ANALYSIS 

PROBLEMS 


IlHiitllry  S:ir.'l rfMilr*.  Inr .  151 

IlHrprr-l.nt.Irr,  Inr .  151 

ll^ilon  .\t  T»riincl»n.  HU.  of  l.rniTHl 

TImr  .  Its 

llnith  t'nmiMiny  .  IIS 

llrllMiid.  .%  Itiv.  »r  .1lliinrit|M>ll>>-ll»iir)  H  HI  51 

llrwIHI-PN.-liarfi  Citmiian)  . St.  ?5 

llrXH<-«n  S:ir.-trlr  t'li.  .  .  IIS 

llr.tmHn  1lHiiliri.<'lliHns  <'« .  ISS 

lliishr.  l*nMii>rt«,  ■  INv.  of  lliishr. 

.%lrrn.rt  r» . 16.  511.  5S 

lliimiihrry,  Inr .  HI 

Myron  S:ir.  I mnlr.,  Inr .  151 


quickly,  accurately  with 


- Send  for  evr  now  CATALOG  DIGEST  and  ask  to 

•01  '<^:i  b«  put  on  tho  mailing  list  lor  Th«  PANORAMIC 
ANAIYZER  laoturing  opplicotion  data. 

PANORAMIC  RADIO  PRODUCTS,  Inc. 

530  So.  FwItan  Avo.,  Mount  Vomon.  N.  Y.  Phono  OWont  9-4ft00 
Cabloo:  Ponoromic.  Mount  Vornon,  N.  Y.  Stoto 
CIRCLE  274  READERS  SERVICE  CARD 


KIntH.  \  IN«'Ulott  of  l  ohn  Klartmniro 
Inr . . 

KlrltiM'hmldl  ImhomtorlrA.  Inr . . 

Kmhn>llltr  Inetriimmt  f'o . 


l4imphln  IrMlMimtorim.  Inr . 

t.lhm*4*«ipr,  Inr . 

I.liidr  ('om|Nin>.  IMvIelon  of  t'nloii 
I  nrhldr  . . . . . 

I.liik  .\%liitlon  . 

I.nrkhrrd  MlM*»llr  Hyotemii  IHvlidnn 


SI  It  MNniilMi-tiirliic  Co.  n  IthNIon  of 
Tratnm.  Inr . . 

SlfiEiirtlr  .\mpllflrni.  Inr . 

Sliiftitrtirn.  Inr . 

Mallory  and  Co..  Inr.,  P.  K . 

Miiri’onl  InetnimrntH.  l.td . . 

Marlon  Klrrtrli'al  Inntriimmt  f'n.... 

Slraeiirrmrnta  forp . 

Mrlpar  Inr . 

Mira  tmiNirtrrw  .\«MM»rlatl«Hi.  Inr . 

Mllwankrr  Kr«»lNtor  f'nmpany  . 

Mlnnra|M»IK--llonry  wril . . 

MiMlInr  Mf*.  Co . 

Monitor  Produrtu  f'o . 

Motomla.  Inr . 

Shilth*«irr  halri*  forp . 


r or  free  36-page  Engineering  Guide 
Write  to  Dept.  E-9 
Trio  Laboratories,  Plainriew,  N.  Y. 


National  fompany  . . 

Natvar  fortN»rath»n  . . . 

Nrw  lfrrmr<i  Knftravtiift  Mar'Iitnr  fnrp. 
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North  AmrrtrHit  Avtotlon,  Inr . 

Nolhrlfrr  WIikIIiik  I jtlMiratoiirh,  Inr 


WPMirrn  Ih-vIrrH,  Inr . 

WrHirrn  tiold  niiil  l‘lHtlnum  t'o . 

WnttlnKhoiiHT  KliH-trlr  t'orp..  .tt.  114.  IIS. 

Whitr,  H.H.  Intlnotrtnl  IIU . 

Whltnry  Mrtnl  Tool  t'o . 


(Ink  Mf».  Co . 

Ohmitr  MfE-  Co . 

OprmtIonH  Krorarrh  tHItrr  (OK4>) 
Onlrr  ManafartorlnE  Co..  John  . . 

(lEalld— A  nivlMlon  of  OrnrrHl 
ft  kHm  Corp . 


tft7  ProftMlonal  S«rvic*i 


l*Hnoniinlr  Kadio  Crodurtn.  Inr . 

Crrfrrtlon  Mira  Co . 

PhrlpH-Uodftr  Copprr  Frodurtu  Corp.. 
Inm  Mf«.  IMv . 

Phliro  Corporation . 

Polytrrhnir  Rrorarrh  ft  nrvrlopmrnl 
Co..  Inr . 

Popprr  ft  Monii,  Inr . 

PalM>  EnKinrrrInK  Inr . 

Pylr>N’atlnnal  Co . 


CLASSIFIED  ADVERTISING 
F.  J.  EbtrU,  Buiincfs  Mgr. 


EMPLOYMENT  OPPORTUNITIES  193-201 


BUSINESS  OPPORTUNITIES 


KHM  IHrliJon.  Khoti  WIrr  Corp .  ItW 

Radio  Corporation  of  .Amrrlra . 4th  Corrr.  IS9 

Radio  KnElnrriinE  Produrtw  .  ISO 

Kadlomrtrr .  IM 

Kamo-Wooldrldgr  Corp .  M 

Rawkon  Rlrr-trlral  InNtrnmrnt  Co.  .  ,  .  197 

RaytliPon  Mfg.  Company . 9,  191 

RrrvrH  InHtrumrnt  Corp .  50 

Rrrrrr  Corporation  of  Amrrlra .  19.4 


EQUIPMENT 

(Utid  or  Surplui  Ntw) 
For  Sal*  . 


WANTED 

Equipment 


Advtrtiitri  Index 


A  ft  M  Initrumant  Service,  Inc. 

Avco  Menufecturing  Corp . 

Avion  Div.  ACF  Induttriae  Corp. 


Sanborn  Company . 

Sangamo  KIrrtiir  Co . 

Srron  MrlBlr  Corp . 

Srn<«ltlvr  Rrrrarrh  Inntrnmrnt  Corp. 

Srrvo  Corporation  of  Amrrlra . 

SIrrra  RIrrtronIr  Corp . 

Sigma  InKtrnmmle,  Inr . 

Solartron  Inr . 

SorrnHm  ft'  Co. . 

Spr<-lflr  Prodnrta  . 

Spragur  EIrrtrIr  Co . 

Starkpoir  Carbon  Co . . . 

Standard  KIrrtrIr  TImr  Co,.  Thr  . . 

Stoddart  Alrrmft  Radio  Co..  Inr . 

Striithrm-Onnn.  Inr . 

Superior  Tuhr  Co . 

Sarnamn  Co..  Inr..  W  H . 

Syl\anla  RIrrtiir  Prodnrte,  Inr . 

Syatrm  Drvrlopmrnt  Corp . 

Syatron  Corp . 


Barry  Electronic!  Company 
Bendix  Aviation  Corp.. 

York  Divition  . 

Bendix  Producta  Divition 
Briitol  Company.  The  . 


C  ft  H  Sale*  Company  . 

Chance  Vought  Aircraft.  Inc . 

Chata  Electronic  Supply  Company  . . . 
Chryiler  Corporation,  Mittile  Div.  ., 
Communicationa  Equipment  Company 


Electronic  Laboratory  Supply  Company..  202 


Fidelity  Peraonnel  Service 


General  Electric  Company 
Goodyear  Aircraft  Corp.  . 
Groban  Supply  Conmany  . 
Grumman  Aircraft  Eng.  Co 


Hopper  ft  Ataociatet.  John  T. 
Houde  Supply  Company . 


Inatrument  Service  En| 
International  Buiinei  I 


.  Laboratoriet 
lachinei  Corp. 


Krantx  Company.  Harry 


Taylor  Fibre  Co. . 

Technology  Inutrament  Corp.  . . . 

Tektronix,  Ine . 

Texa*  Inxlmmenta  Incorporated 

Tranxradio,  Ltd . 

Trio  lahoratorlee.  Inr . . 


tS  Lcgri  S.  Company.. 
Liberty  Elactronlci 


Monmouth  Radio  Labe 


Norden  Laboratoriet.  Norden  Div.  United 
Aircraft  Corp . 


Penniylvania  State  Univcriity,  Ordnance 
Rcaearch  Lab . 


I'clnlte  Co..  The  . 

t'nlon  Switch  ft  Signal  I>lv.  of 

Wevtlnghonve  .Air  Brake  Com|mn.r 


R.  W.  Electronics  . 

Radalab  Inc . 

Radio  Retearch  Instrument  Co. 


Stromberg-Carlson.  Div.  of  General 

Dynamics  Corp . 

Sylvania  Electric  Products  Inc.  ... 


Varlan  .AsMiclates . 

Veeder-Root.  Inc . 

Vitro  I.aboratarle«.  IHv.  of  Vitro  Corp. 
of  .America  . 


V  ft  H  Radio- Electronics 


Watria  Mfg.,  Inc . 

WeckeMier  Company  . 

AVelmtchel  Rngineering  , , . , 
Welch  Selentifir  Co.,  W.  M. 


CIRCLC  26  RtADERS  SERVICE  CARD 
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,  unusual 
switches 

1  like  these... 

"You  name  it  .  .  .  DAVEN  either  makes  it,  or  can  make 
It."  "^his  has  been  proven  time  and  time  again  ...  and 
in  the  process  DAVEN  has  produced  some  of  the  most 
complex  switches  and  switching  devices  ever  made. 
Switches  with  any  number  of  positions-any  number  of 
poles-  available  in  almost  any  type  of  material ;  ceramic, 
phenolic,  glass  base  epoxy  (GSG),  melamine,  mica 
available  as  hand-operated  units-or  low  or  high  speed 
switches.  Life  in  the  millions  of  operations  when 
necessary 

DAVEN  also  produces  switch  assemblies- solenoid 
operated -and  completely  wired  or  cabled  with  com¬ 
ponents  assembled  to  the  unit  where  required.  And, 
only  DAVEN  has  the  patented.  Tamper-Proof  Knee 
Action  Rotor,  * 

Aside  from  these  distinctive  and  unusual  units, 
DAVEN  has  over  3000  standard  switches  which  are 
shown  in  the  DAVEN  Switch  Catalog. 

Write  for  this  catalog-or,  if  what  you  need  is  a 
distinct  departure,  send  DAVEN  your  blueprints  and  full 
details.  The  switch  catalog  is  just  a  starting  point,  as 
far  as  DAVEN  is  concerned,  in  handling  your  switch 
requirements.  i 


THE  CO. 

LIVINGSTON,  NEW  JERSEY 


TODAY.  Monc  THAN  tVCR,  TMt  OAVCN  @ 
STANDS  ron  OtPENDABlLlTr! 


0  400  000  ItOO  "  1*00 

rwcoutNcr -  mc 


Typicol  P*rformonc«  Choroctpriilict  of  tCA  6884  4  -6816  .1 
ClotiCTotogrophyor  ClottC^MToltphony  AmpliAor  Sorvi .  - 


TYRICAl  CCS  OPERATION 
RF  Powor  Ampliflor,  Otcillo 
one 

RF  Powor  Amplif1or~>C 

DF  RCA-4IB4  AND  -6B16 
tor — Cloti  C  Tolography 

oil  C  FM  Tologrophy 

ot  400  Mc 

at  1 200  Mc 

DC  Plato  Voltago 

400 

900 

900  volti 

DC  Grid-No.  2  Voltogo 

200 

300 

300  volti 

DC  Crid-No.  1  Voltago 

-35 

-30 

-22  .elti 

DC  Ploto  Curront 

150 

170 

170  mo. 

DC  Crid-No,  2  Curront 

5 

1 

1  mo. 

DC  Grid-No.  1  Curront 

3 

10 

4  mo. 

Drivor  Powor  Output* 

3 

3 

5  watti 

Uioful  Powor  Output* 
*approiimoto 

23 

80 

40  wottt 

...with  the 


RADIO  CORPORATION  OF  AMERICA 


Electron  Tube  DIvlelon 


Harrison,  N.  Y. 


This  is  a  "look-in"  at  the  Collins  17L-7-the 
new  airborne  VHK  transmitter  that  delivers  25 
watts  of  ix)wer  throughout  the  frequency  range 
of  118  to  151  95  Mc.  Note  the  compact  arrange¬ 
ment  of  the  power  amplifier.  See  how  the 
RCA-6884  Ceramic-Metal  Beam  Power  Tube 
lends  itself  to  efficient  and  compact  circuit 
layout. 

Here  are  major  features  we  think  you  ought 
to  know  about  this  beam  |x)wer  tube  design; 
First,  it  can  deliver  up  to  40  watts  of  power  at 
1200  Mc-at  a  dc  plate  voltage  of  only  900  volts 
and  a  driver-stage  output  of  5  watts  (see  curves 
for  higher  power  output  at  the  lower  frequen¬ 
cies)  ;  Second,  it  takes  less  than  3  cubic  Inches 
of  space;  Third,  it  utilizes  a  26.5  volt,  0.52- 
ampere  heater;  Fourth,  it  features  low-induct¬ 
ance  rf  electrode  terminals  insulated  from  each 
other  by  low-loss,  high-strength  ceramic  bush- 


Ings-a  vital  factor  in  any  compact  VHF  and 
UHF  equipment  design. 

Your  RCA  Field  Reprc.sentativc  will  be  glad 
to  di.scu.ss  application  of  the  RCA-6884  and  its 
counterpart -the  RCA-6816  with  6.3  volt.  2.1- 
amijere  heater -to  your  transmitter  designs. 
For  a  technical  bulletin  on  these  types,  write 
RCA  Commercial  Engineering,  Section  i-i'<.y,:. 
Harrison.  N,  J. 


RCA  DISTRICT  OFFICES 

•  744  trood  StrMt,  Ncwaili  2,  N  J.— HUmboldl  5  3900 
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